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ࡀᒣⅆࡢ 111 ࡣᮏ᪥ࠋࡡࡍ࡛࡜ࡇ࠺࠸࡜ࡿ࠸࡚ࡋ㊊୙ࡀ⪅⾡ᢏ࠿࡜⪅✲◊࡟ⓗಽᅽࠊࡽ࠿ࢀࡑ 
ࠊ࡛ࢱ࣮ࢹࡢ࠸ࡽࡄ๓༙ᖺ 2ࠊ᫬ᙜࠋ࡜ே 71.0 ࡀᐙ㛛ᑓࡢࡾࡓᙜᒣⅆ 1 ࡛୰ࡢࡑ࡚ࡋࡑࠊ࡚ࡗ࠶
⪅✲◊ࡎࡲࠊ࡛࡜ࡇ࠺࠸࡜ࡡࡼ࠸ࡎࡲࡣ࡛ࢀࡇࠋ࡝ࡅࢇࡏࡲࢀࡋࡶ࠿ࡿ࠸࡚ࡗ࡞ࡃࡼࡋᑡࡣࡲ࠸








































































































































































































































































































































ᑡࠊ࡛ࡢࡍ࡛ࠋࡍࡲࡾ࠶࡛⪅⾡ᢏࡽ࠿ࢀࡑࠊ⪅✲◊ࡣ㸣06 ࡕ࠺ࡢࡕࡓேࡢ࡝࡯ே 032 ࡚ࡋࡑ
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⮳࡟ⅆᄇࡢ᭶5 ᖺ5102 ࡽ࠿ᚋⅆᄇࡢ᭶8 ᖺ4102
ࡲࡾ࠶࠿ࡘᗄࡀࢱ࣮ࢹ ほࡿ࡞࡜ࢺࣥ࢖࣏࡟࡛ࡲࡿ
ࠊ࡚ࡋࡲࡾ࠶࡛㔞ฟᨺࡢࢫ࢞㯤◲໬㓟஧ࠊࡎࡲࠋࡍ
ࣥࢺⓒᩘ࡟᪥ 1 ࡣ࡛ࡲࢀࡑࠊࡽ࠿ࢁࡈ᭶ 21 ࡀࢀࡇ
୍ࠊࡀࡢࡶࡓࡗ࠿࡞࠸࡚ฟ࠿ࡋ㯤◲໬㓟஧ࡢ࠸ࡽࡄ

















ࡾࡣࡸࠊࡀࡍ࡛ࡢࡿ࠸࡚ࡗࡇ㉳᪥ 92 ᭶ 5 ࡣⅆᄇ
㉳࡟᪥32 ᭶5 ࡢ๓᪥6 ࡢࡑࠊࡣࡢࡿ࡞࡜ࢺࣥ࢖࣏
࠸ὸ࡟ᖖ㠀ࡢ࠸ࡽࡄࣟ࢟ 2 ࡉ῝ࠊࡢഃすࡽ࠿ཱྀⅆࡀ㟈ᆅឤ᭷ࡢࡇࠋࡍࡲ࠸ࡊࡈ࡛㟈ᆅឤ᭷ࡓࡗࡇ
ᒣⅆࠊ࡟ᚋࡓࡗࡇ㉳ࡀ㟈ᆅឤ᭷ࡢࡇ࡚ࡋࡑࠋࡍࡲࡾ࠾࡚ࡗ࡞࡜㟈ᆅឤ᭷ࡀࢀࡇࠊ࡚࠸࡚ࡁ㉳࡛ᡤ

















































































































































































































































































































































































































































































































































































































ࡕ❧࡟㒊ෆࡀ࣮ࢱࣥࢭᛂᑐࡿࢀࡤ࿧࡜͇.C .amoC .iD ͆ࠊ࡚ࡋ࡜┠ࡘ஧ࡢᛂᑐ᫬ᛴ⥭ࠊࡽ࠿ࢀࡑ
⬟ᶵࡣ.C .amoC .iDࠋࡍ࡛Ꮠᩥ㢌ࡢ͇ollortnoC e odnamoC enoizeriD ͆ࠊࡣࢀࡇࠋࡍࡲࢀࡽࡆୖ
࡜ಀ㛵㏦㍺ࠊಀ㛵㍺㐠ࠊ⬟ᶵ࡞ࢡ࢕ࢸࢫࢪࣟࠊ⬟ᶵ࡞ࣝ࢝ࢽࢡࢸࠊࡣ࡟⬟ᶵࠋࡍࡲࢀࡲ㎸ࡳ⤌࡟
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Good morning.  Thank you very much for coming to the International Workshop 
on Strategy of Volcanic Disaster Mitigation 2017.  We would now like to start the 
workshop and I will be serving as the MC.  Thank you for your cooperation.  Some 
housekeeping announcement first.  I believe you have receivers for simultaneous 
interpretation.  When you leave this room please leave it on the desk.  Now we’d 
like to go right in first.  From the NIED, Dr. Haruo Hayashi, the president of NIED 
would like to make some opening remarks. 
 
Haruo Hayashi 
Good morning.  I’m the president, Hayashi from NIED.  I think I’ve had a bit too 
much to drink last night.  I’m very sorry that I have bad voice but thank you very 
much for coming to the International Workshop on Strategy of Volcanic Disaster 
Mitigation 2017.  So, it’s a long day from 9:30 until 4:30 in the afternoon.  We will 
be talking about how to mitigate disaster related to volcanic eruptions.  We will 
hear cases from overseas as well.  I do hope that we will have a very good 
interaction.  Now volcanic disaster mitigation, there are all kinds of different 
sciences that need to work together in order to really mitigate disaster, and of 
course we first of all need to observe but that’s not going to be enough.  We need 
to make sure that the observation results will be used to protect people’s lives and 
livelihood.  So, we have had a 10-year project starting from last year and we 
believe that this decade will be a very important one to determine the way of 
volcanic research.  I do hope that we can get together so that we can really develop 
this study, and as a part of this, we have decided to hold this workshop and we do 
hope to see great achievements being made through this workshop.  And with that, 









Thank you very much.  I am Keiji Furuya, parliamentary member and I was the 
first state minister in charge of disaster management and we have a 
parliamentarians league in charge of taking measures against volcanic eruptions 
and I actually head that organization, so together with Dr. Fujii, I have had many 
exchanges with Dr. Fujii sometimes being scolded harshly by him and yes I was 
invited to the panel discussion. Unfortunately, DIET is in session and I am also 
heading the steering committee, meaning that I am in charge of the operation of 
the DIET.  I just stepped out of the meeting just to come here to say a few things 
and I look at the program and I understand that you many experts here and I 
think you have heard a lot of interesting presentations.  So, as a politician and as 
the head of the parliamentarian league, I would like to tell you a little bit about 
the background. 
 
In 2014, in September, Mount Ontake erupted.  Actually, that’s about 50 
kilometers away from my hometown and my wife actually saw the mountain erupt.  
She said that it was something that she has never seen and my friend who is a 
mountain climber, he often went to Mount Ontake.  Just by coincidence, 2 or 3 
days before the eruption, he went up the mountain and he was saying that he saw 
smoke coming out of a place where usually there is no smoke, and his friend who 
is a media reporter, he told him, but this reporter was not in charge of volcanoes 
and he just said, oh that’s interesting and that was it.  What I want to say is I am 
not saying that he is to blame or whoever is to blame.  I think volcano is 
something that you need to monitor constantly or else you would not be able to 
understand how it behaves.  Mount Usu, for example, this was observed very 
closely and that’s why people were able to evacuate quickly before the mountain 
erupted and therefore, there were no casualties.  So, since then, we set up the 
parliamentarian league and the league members – well compared to earthquake 
countermeasures, volcano countermeasures are quite behind, therefore, we had 
been briefed by stakeholders and experts and there are many organizations.  It’s 
not just the JMA, but there is no cross organizational cooperation.  That is a major 
issue, and we have a lack of experts, researchers as well as technicians and we 
have 111 volcanoes and there is only 0.17 expert per mountain if we look at the 
number of researchers which is too small a number, and first of all, we wanted to 
increase the number of researchers and we are trying to nurture 80 people.  Over 
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5 years, we have been able to double that to 160 and we are running this program 
to nurture experts on volcanoes but however, in the background, there are many 
people who have not experienced mountain eruptions who live in the city area.  
They have no experience.  They have no knowledge.  It’s very difficult then to 
gather people who will be interested in researching this.  We have this vicious 
cycle going around and therefore, from the government viewpoint, we need to 
start movements towards trying to predict volcano eruption.  That’s why we have 
setup this parliamentarian league. 
 
We are trying to double the number of experts right now.  We have made this 
proposal and this is ongoing.  Also, volcanoes, we need to be looking at it on a 
real-time basis.  If we see some movement or see some precursor of an eruption, 
how do we provide information and capture information on real-time basis and be 
able to communicate that?  I was able to learn that.  The SAR radar, the usage 
of that is very important, but the SAR radar is not always installed and located.  
Sometimes it’s set in the laboratories.  We have to ask private companies to 
actually use that and we need to look at the mountain right after the eruption but 
because we set it up, it takes about half a day to send the SAR radar.  So, there 
are handicaps in research and monitoring.  So, we are thinking of using the self-
defense force aircrafts.  It hasn’t been realized yet, but the SDF, Self Defense 
Force - the JMA tried to approach the Self Defense Force.  Self Defense said that 
it’s not their job to be looking at volcanoes.  However, we need to have accurate 
data and accurate data is needed to protect people’s lives and if the SDF is there 
to protect people lives, it is the mission of the SDF to help us carry out this mission 
and the SDF does have a lot of aircrafts that could be used.  It doesn’t have to be 
a state of the art aircraft.  If it can travel at a speed of 400 to 500 kilometers per 
hour, that would be enough.  So, from Misawa base and also there are other bases 
around Japan, maybe we can keep these radars in about three bases around Japan 
to cover the whole of Japan.  And once there was a scramble, there are about 
1000 scrambles that occur throughout the year, but the aircrafts can take off in 
about 1-2 minutes.  SDF has that skill and technology.  So, then if we can use 
the SDF aircraft, we can set the SAR radars on the aircrafts, so that once there is 




If you ask a private company, they may reject because of safety concerns.  
However, the SDF will be able to fly in such situations.  So, I do hope that we can 
realize this and the researchers will need real-time information.  We need to be 
able to provide that to them and so I am looking forward to establishing this and 
also state of the art observation technology, maybe drones could be used for 
monitoring; prediction technology, software and hardware for disaster 
management and also we need to strengthen communication methods and I have 
instructed the ministries in charge and we are trying to reflect that into the budget 
plan.  We weren’t able to carry out the league conference because of the elections 
but Mr. Hagiuda [ph] is in charge, so I will be talking to him, so that we can take 
action as soon as possible. 
 
The cabinet office – the fiscal year end was it?  The volcano disaster management 
council will also be coming up with the plan.  I am hoping that Dr. Fujii will be 
able to come up with specific proposals and the parliamentarian league will also 
follow up on that, so that we can have a truly feasible plan against volcanic 
eruptions.  Compared to earthquakes, we are quite behind when it comes to 
taking measures against eruptions but slowly but steadily we are starting our 
activities.  I do hope that you understand the importance of preparing against 
eruptions and we on the government side will also make sure that we provide all 
the support that is necessary.  I do understand that there are people from the 
government side as well to this workshop.  We DIET members will also try to 
support your activities and with that I would like to end my short comment.  Thank 
you very much. 
 
MC 
Thank you very much.  Now let me call on Mr. Fujita, the Principal Chief of the 
Volcano Disaster Resilience Research Division of the NIED to give us some briefing 






Good morning.  I am Fujita from NIED.  Just briefly I would like to talk about the 
outline of the workshop today.  Workshop started since 2003 and we are holding 
this once every other years, and this is the eighth workshops.  Usually we do so 
at Tsukuba and Fujiyoshida City but this year for the first time we’re having this in 
Tokyo.  So, why are we having this in Tokyo? We have some reasons for that.  
Japanese volcanic research and also the volcanic disaster mitigation system, the 
Japanese national system and the local system we do need to coordinate.  We 
want to improve coordination between different stakeholders in volcanic disaster 
mitigation in Japan, and that is the reason we are having this in Tokyo.  Monitoring 
and warning the JMA is the main agency and also the erosion and sediment 
management is done by Erosion and Sediment Control Management Office of MLIT 
and crisis management is taken up by cabinet office and local governments.  And 
as a background to their activities volcanic research and search are done by 
universities and research institute.  There are many players that they need to 
cooperate with each other so that warning can be released and also the 
administration can be benefited.  We may want to talk about the volcanic disaster 
management council held by different municipalities as well as CCPVE. 
 
We have academic on the left hand side and also on the right hand side we have 
administrative organizations.  In Japan, there are so many institutions that are 
involved in volcanic and earthquake disaster mitigation, for example we have MEXT 
and MLIT related organizations as well as AIST and METI related institute and also 
cabinet office and others are included in the administrative organs but we want to 
have them cooperate and collaborate with each other so that there will be a better 
system for them to coordinate and adjust their activities going forward. 
 
Now talking about today, we have that background of many organizations and we 
have overseas case presented from INGV, the Istituto Nazionale di Geofisica e 
Vulcanologia, Italy, Dr. Neri.  And for New Zealand we have GNS Science, Dr. Jolly 
and in the afternoon we have National Civil Protection in Italy which is the 
administrative organization in charge of civil protection we have Dr. Mangione to 
talk about so that we can think also about volcanic disaster mitigation for Japan.  
So as was mentioned by the president, today we have a long workshop but I hope 




Thank you so much.  Now we would like to begin the presentations.  The first 
speaker is from Italy we have Dr. Augusto Neri from INGV.  The title of the 
presentation is: The Complex Interplay Between Volcano Research Science, 






Good morning everybody.  I’d like to 
start thanking the organizers of this 
workshop, and especially the National 
Research Institute for Disaster Reduction 
and the Fuji Research Institute for 
inviting me to contribute to it.  It’s my 
second time to this series of workshops.  
I am very honored about it and hope it 
would be an opportunity to provide you some information about Italian volcanoes 
and the way in which in Italy we face the volcanic risk problem. 
 
 This is just a brief outline of the next half 
hour.  I will try to give you some basic 
information on the challenge we are 
facing and I will specifically refer to the 
situation in the Neapolitan area where we 
have three very dangerous volcanoes, 
Mount Vesuvio, that I think everybody 
knows, the Campi Flegrei caldera and 
also the island of Ischia.  My second aim 
will be to provide you information about the way in which we cope in Italy the 
volcanic risk problem, which are the main goals, the short-term and the long-term 
goals, and also  which are the main actors.  More information on this aspect will 
be given to you by Dr. Mangione (DPC) later on in the day.  I will end with a few 
concluding messages. 
 
Okay, so first I want to give you some 
information about the volcanic risk 
problem in Italy.  As you see from these 
plots on the right, Italy as Japan is one 
of the most exposed countries in the 
world to this risk.  This is clear by simply 
plotting the density of volcanoes in a 
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country against the density of population.  So, as you see the risk increase from 
the bottom left-hand side corner to the upper right-hand side corner and you see 
that Japan, Philippine and Italy are the most exposed countries.  On the left, you 
see a map of Italy where we reported the main volcanic systems, most of them 
are old one which are no more "active" but, as I said before, there are several 
active and particularly risky volcanoes as Mount Vesuvio and Campi Flegrei caldera. 
 
Just to give you an idea on where we are in terms of worldwide assessment of 
volcanic risk, this is a recent assessment carried out by the Swiss Re reinsurance 
company that try to estimate the amount 
of economic loss potentially caused by 
volcanic ash, I mean just by volcanic ash, 
in the world and they ranked the top 15 
cities at risk just from this hazard. And as 
you can see again Japan is one of the most 
exposed countries with a potential impact 
of volcanic ash that can reach figures as 
high as 20 or 30 billion dollars of damage 
with a few main cities at risk like Tokyo, Sendai and Kumamoto and, as I also 
mentioned, Italy is also particularly exposed with cities like Naples directly 
threatened by Vesuvio and Campi Flegrei caldera and Catania, exposed to the 
impact of Mount Etna in Eastern Sicily.  And as you can see from this plot, there 
are many regions worldwide in which large cities are directly treated by volcanoes.  
And these figures just refer to volcanic ash, so we should add on that in terms of 
impact from pyroclastic density currents, lava flows, floods, lahar and so on. 
 
As I mentioned before, we are exposed 
to volcanic risk not just based on such 
"average values" but also in terms of 
specific cases. The Neapolitan area, close 
to Naples, it’s probably one of the most 
exposed areas in the world.  We have 
Mount Vesuvio on the eastern side of 
Naples and Campi Flegrei caldera on the 
western side, and again offshore on the 
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west the Island of Ischia, and Naples is just in the middle with a few millions people 
living in the region. 
 
 Let’s now see which is the long term goal we are facing.  This is quite simple from 
some point of view but it’s 
extremely challenging from some 
others.  The long-term goal is to 
develop a full risk assessment, 
that means that we should be able 
to integrate the hazard 
information, indicated here as ‘H’, 
with the vulnerability information 
‘V’ and the exposure information.  
So, as you all know, the risk is the 
product of these three 
components.  Such an equation is simple and very complex at the same time 
because each of these three components is dependent on so many other variables 
and depends on space and time too.  So this goal is extremely challenging and 
difficult to reach, to come up with a really quantitative risk assessment.  But this 
approach has also several main advantage because somehow it allows us to 
consider the whole variety of phenomena and scenarios that could occur in a 
volcanic system.  Somehow we try to combine all the possible outcomes, each of 
them weighted by its own probabilities of occurrence and by its own uncertainty.  
So, it’s a quite comprehensive approach but at the same time it’s very challenging. 
 
We have also to acknowledge that, at this time at least in Italy, we are not able to 
manage such a complex problem in a fully quantitative way and most risk 
assessments are based on a single or few selected hazard and impact scenarios, 
so somehow we have reduced the complexity of the problem, we moved from risk 
to hazard and very often we base our risk assessments on hazard information.  But 
I want to stress that the main goal should be to come up with a comprehensive 






Just a few words about how we 
assess the volcanic hazard.  I think 
some of the points I will mention 
have also some implication on the 
way in which our system in Italy is 
organized.  The hazard 
assessment, according to our 
approach at INGV and in Italy in 
general, is the product of the 
combination and integration of 
different methods.  So, it’s not 
enough one approach to come up with a robust and solid hazard assessment.  You 
need to combine them all together.  Four methods to me are the most important.  
We start with reconstruction of the eruptive record of the volcano.  This is of course 
fundamental, without this information we cannot do anything.  And this is very 
useful to understand where and how often something dangerous could occur and 
what kind of phenomenon could happen.  So, this is the fundamental "classical" 
volcanological information. 
 
Another key information comes from the monitoring of the volcano.  Monitoring 
allows to know the present state of the volcano and be aware of any ongoing 
variation of its activity.  This is necessary to understand when something 
dangerous could happen.  The third approach is about modeling and simulation of 
the phenomena.  This is key in order to gain a better understanding of what’s going 
on.  In other words, if we try to describe the behavior of the volcano in terms of 
physical laws we have more chance to try to understand it better.  This kind of 
approach has been developed a lot in the last few decades and we are now able to 
incorporate in these kind of models more and more physics and chemistry and 
come up with more understanding of the dynamics of the system.  The fourth 
method is about the quantification of the system uncertainty.  This is also an 
emergent approach which is becoming more and more important.  This is about 
how much accurate are our information, how much accurate is our understanding 
of the system.  More and more we are asked by the public, by the public authorities, 
particularly by the civil protection authorities, to provide information about how 
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much confident we are in what we 
know.  So, somehow this is 
becoming also a very important 
topic in modern volcanology. 
 
 I will illustrate now some of the 
products generated by these 
methods with specific reference to 
Vesuvio so you can have a better 
idea of the kind of assessment we 
do.  As I said before, Vesuvio is one of the most risky volcanoes in the world.  In 
fact, it combines two unfortunate "properties"; it’s mostly an explosive volcano 
that in the past produced large and famous eruptions like the 79 AD "Pompei" 
eruption and it is also highly 
inhabited with more than 750,000 
people living on his flank. 
 
As I said before, we start with the 
reconstruction of the eruptive 
history of the volcano, which is 
very well-known at Mount Vesuvio. 
Its history has been reconstructed 
by many investigations starting 
from the famous description of 
Pliny the Younger in the 79 AD eruption.  We are mostly concerned here with two 
phenomena that are somehow reflected also in the hazard mapping of the area 
which we will see in a moment.  First, the main phenomenon we are concerned 
about is the generation of a Plinian column that could be a few tens of kilometer 
high and have the potential to disperse volcanic ash in the proximal, medium and 
very distal areas all around the volcano. The later stage of the eruption could 
instead be characterize by the occurrence of the collapse of the volcanic column 
and the generation of very dangerous and deadly pyroclastic density currents.  
These are the two main phenomena that we are considering in the assessment of 




Of course we have a very 
extensive monitoring network.  
Our observatory, the Osservatorio 
Vesuviano, which is the oldest 
observatory of the world, is in 
charge of developing and 
maintaining a whole range of 
multidisciplinary monitoring 
networks, ranging from seismic to 
geochemistry and geodetic 
networks of different types. Most of them are continuous networks that can provide 
information on the status of the volcano in real-time. And of course these networks 
are integrated by activities in the fields to carry out periodic campaigns, 
measurement campaigns aimed to observe the phenomena. 
 
 The third method I mentioned 
before is about modeling and 
simulation of volcanic processes.  
These are just a few snapshots of 
an explosive eruption that we 
simulated numerically at Mount 
Vesuvio.  It refers to a sub-Plinian 
event, i.e. an even similar to the 
one taken as reference by the 
Emergency Plan.  I want to show 
you a video of the simulated eruption. It’s the evolution in time of the collapsing 
phase of a sub-Plinian eruption of Vesuvio.  What you see here is the temperature, 
illustrated by its isocontours referring to two different temperatures, and how it 
developed during the event.  The video is speed up about 15 times with respect to 
reality.  You can observe the complex collapse of the volcanic column and the 
generation of pyroclastic density currents that can propagate all around Vesuvio 
impacting some of the nearby municipalities. This kind of models and visualization 
are very useful to produce quantitative assessment of the hazard and also to 
provide effective communication to the public in order to try to explain them which 
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kind of phenomena we expect, which are the time scales of the processes and 
which would be the consequences of them. 
 
 Let’s move back to the presentation. The fourth method I was mentioning before 
is about the quantification of the uncertainty that affect our volcanic systems.  This 
translated, as regard Vesuvius, in 
the definition and quantification of 
a Vesuvio volcanic Event Tree.  
This is nothing else that the 
representation graphical and the 
quantitative representation of the 
behavior of the volcano.  In other 
words each branch of the tree 
represents a different potential 
scenario characterized by specific 
phenomena of which we were able to provide some quantitative estimates of the 
probability of occurrence.  As you see here, we listed the probability of occurrence 
of the six different eruptive scenarios we could envisaged in case of reactivation 
of Mount Vesuvio and, as you see, each of them is characterized by probabilities. 
It is important to note that probabilities are expressed not just by one value but 
by three values. These values represent the best guess and the confidence level 
for each probability estimates (typically the 5th and 95th percentiles).  This is the 
kind of product that we aim to develop more and more to provide quantitative 
information and, at the same time, to communicate that these information are 
affected by some degree of uncertainty. In othe rwords we have some confidence 
level in them. 
 
This is the new Emergency Plan 
map of Vesuvio.  It is included in 
the Emergency Plan that the Civil 
Protection Department (DPC) has 
defined and basically is the base 
for the development of the whole 
plan.  You can see two main areas, 
the yellow area ("Zona 
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Gialla")associated to the occurrence of heavy ash fall, and the red area ("Zona 
Rossa") associated to the potential occurrence of pyroclastic density currents.  The 
main difference, from the operations point of view, is that the red area should be 
evacuated in advance of the eruption.  The challenge here will be to provide 
reasonably robust information about the occurrence of the eruption at least 2-3 
days before its start.  In fact this is the timeframe that Civil Protection Department 
will need in order to carry out the evacuation of people. As I said before about 
750,000 people need to be evacuated in such a short timeframe. 
 
 I also want to mention that 
Vesuvio is not our only concern.  
We have another very dangerous 
volcano on the west side of Naples, 
the Campi Flegrei caldera.  As you 
probably know, this volcano was 
able to generate two very large 
eruptions, named Ignimbrite 
Campana and Tufo Giallo 
Napoletano, which occurred about 
40,000 and 15,000 years ago, 
respectively. They generated actually the present caldera a major depression of 
12 kilometer in diameter, half of which it is offshore. As you see, also in this case, 
we have about 300-400,000 people living inside the caldera. So, also in this case, 
it will be a real challenge to face and manage this risk.  
 
 An important feature of this 
volcano, which since January 2013 
is in unrest, is its calderic nature. 
Calderas have a very complex 
dynamics and often it’s really 
challenging to interpret their 
monitoring data. A further 
complexity associated to calderas 
is that we do not know where the 
next vent could be.  So, as you 
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clearly understand, this fact significantly widens the area that could be affected by 
the hazardous phenomena.  It could even happen that, as actually occurred at the 
Rabaul caldera in 1994, that two different vents opened simultaneously.  This 
would make the picture significantly more complex and serious.  
 
This is the Emergency Plan map recently published by the Department of Civil 
Protection. Similarly to the Vesuvio case,  they defined a yellow area ("Zona 
Gialla"), more likely affected by 
heavy ash fall, and the red area 
("Zona Rossa"), which should be 
evacuated in advance and that 
basically coincide with the 
extension of the whole caldera,  
given the uncertainty on the 
location of the future volcanic vent. 
 
 I wish to conclude this part just 
mentioning which will be the key challenge we have to face in case of a future 
crisis. The challenge will be to properly and effectively interpret the monitoring 
signals that Campi Flegrei and 
Vesuvio will give us before the 
eruption.  The history of 
volcanology tell us that very 
different outcomes occurred in the 
past. We had crises during which 
the interpretation of the unrest 
signals was correctly made and 
very effective measures were 
taken.  This is, for instance, the 
case of Izu  Ōshima in 1986, 
Pinatubo in1991, Rabaul in 1994 and Merapi in 2010, when very effective 
managements of these crises occurred.  A different situation is the case of false 
alarm, a famous example is the case of La Soufriere of Guadeloupe, French Antilles, 
in 1976 when about 70,000 people were evacuated from part of the island but 
nothing happened.  There is of course also the situation of failed alarm, the worst 
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case probably being the Nevado Del Ruiz tragedy when about 25,000 people died 
due to the melting of an icecap and the generation of a deadly lahar. To some 
extent, also the 1980 Mount St. Helens's eruption, was not really predicted due to 
the fact that the volcanic blast was something really unexpected for that time.  As 
I said before, we expect a whole bunch of precursory signals before the eruption 
and the correct interpretation of these signals will be really the key step in order 
to successfully manage the crisis. 
 
 In the second part of my 
presentation I will provide you a 
few information about the way in 
Italy we focus on the volcanic risk 
problem and which are the main 
actors and their responsibilities. 
Dr. Mangione of the DPC later on 
will provide you more information 
on this.  In Italy we have a 
National Civil Protection System 
that was set up and developed by the Dipartimento della Protezione Civile who is 
the coordinating body of the whole system. Its main task are: mitigation, alert, 
response and recovery.  This civil protection system was set up after the 
devastating earthquakes that occurred in 1980 in the Irpinia region.  The System 
involves many different actors which I subdivided here in three main categories: 
public bodies, i.e. the Government, the Ministers, Regions, Provinces, 
Municipalities and so on, who are the decision-makers.  These are the actors who 
take the decisions based on the information that all the other subjects provide 
them.  The second category is the scientific and academic community such as the 
universities and the research institutes.  The third actor is the civil society, i.e. 
volunteers, private companies, other stakeholders, and so on. 
 
An important role, I am sure that Dr. Mangione will talk more about this later, is 
played by the Commissione Grandi Rischi which is the link between the Civil 
Protection Department and the scientific community.  That means that all the 




Commissione Grandi Rischi which, 
in turn, will provide formal advice 
to the government and the other 
authorities who are in charge of 
the civil protection decisions. 
 
Let me briefly present you now 
INGV, my institute.  This institute 
was formed in 1999 by merging 
several distinct and independent 
research institutes.  Some of them were very old ones, such as the Osservatorio 
Vesuviano which is, as I mentioned before, the oldest volcanological observatory 
in the world.  The Istituto Nazionale di Geofisica, ING, and also three CNR institutes 
dealing with seismic risk, volcanology and geochemistry. Our institute is organized 
in three main departments and ten sections.  The three departments are the 
departments of earthquakes, volcanoes and environment.  Therefore one 
department is fully dedicated to volcanoes and volcanic hazard.  INGV is composed 
of about 1000 people distributed in 10 main headquarters all over Italy. 
 
 Just a few more information about 
the Volcanoes department.  This is 
mainly formed by the two volcano 
observatories, Osservatorio 
Vesuviano and Osservatorio Etneo  
and by several research groups 
working in Bologna, Pisa, Rome 
and Palermo.  It consists of about 
250 full-time equivalent people 
working on volcanological issues 
and volcanic hazard. About 70% of them have a permanent contract, 30% have a 
temporary contract.  Another important information is that about 60% of these 
250 people are researchers and technologists who hold a Ph.D. degree.  In addition 
to this personnel, we have also about 70 university professors who are associated 
to INGV. I would say that about one-third of them are volcanology professors. 
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 As I said before, this I think is 
very important point.  INGV 
depends on the Minister of 
Education, University and 
Research.  So, we are a research 
institute. We carry out 
multidisciplinary studies, i.e. 
observation, monitoring and 
modeling, we also do innovative 
research in different fields like 
climate change, geo-resources 
and so on, but, at the same time, 
we do applied studies dealing with 
the assessment of volcanic and 
seismic hazards including the 
seismic and volcanic surveillance  
for the Department of Civil 
Protection. Given these services, 
as I said before, INGV is part of 
the National Civil Protection 
System of Italy.   
 
As I said before, INGV is organized in Departments and Sections that together 
maintain and develop the different research infrastructures. 
 
 Another important point is that 
INGV has no personnel exclusively 
dedicated to surveillance or 
research; instead it is the same 
personnel (mostly researchers and 
technologists) who carry out both 
activities.  So, within the 
department of Volcanoes we have 
three main activities, or pillars.  
The first one is the volcanological 
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research, the second one is the services for society (i.e. the surveillance service 
for the civil protection authorities), and the third one is the maintenance and 
development of the research infrastructures such as the monitoring networks, the 
laboratories, computing resources, databases, etc.  So, these three pillars, these 
three activities are all carried out by basically the same people belonging to the 
volcanoes department as well as to the Earthquakes and Environment departments.  
In other words, there is no separation between the different activities in terms of 
personnel.  And I think this is a very important key point. 
 
 Finally, a few concluding 
messages.  I have shown you that 
a quite well-structured 
cooperation exists in Italy 
between the scientific community 
and the civil protection authorities.  
This is a key point in order to 
better identify and mitigate the 
hazards, in this case the volcanic 
hazard.  Second, in the last 
decades, major progress has been carried out in volcano science, and this progress 
has been translated in more accurate and quantitative assessments of volcanic 
hazards.  We are not able to quantify the volcanic risk yet, but we are moving 
along this direction, it’s a long way forward in order to reach this goal.  A challenge 
that we are really facing in these days is the identification and quantification of the 
system uncertainty. We have a lot of knowledge about volcanic systems but, at 
the same time, we should communicate the fact that we do not have a full 
understanding and a full knowledge of the phenomena investigated. The way in 
which we communicate such uncertainty it’s crucial. Based on such uncertainty, 
we should be able to plan future scientific investigations aimed to its reduction. 
This also means that more fundamental research and more effective monitoring of 
the system are needed. 
 
The last message is another very important point: an effective mitigation of 
volcanic risk is possible just by a close cooperation between the scientific 
community, civil protection authorities at all level, I mean national and local levels, 
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the media and the populations.  
Without such close cooperation, I 
think it will be very difficult to 
make a significant step forward in 
this difficult field.  That's all.  
Arigatou Gozaimasu to everybody 
for your attention today. 
 
Actually I have one more slide. It 
is just an invitation to those of you 
who are interested in attending an 
important international conference 
that INGV will organize in 
collaboration with other Italian 
universities and with the 
Department of Civil Protection in 
Naples next year.  It will be the 
tenth edition of the Cities on 
Volcanoes Conference, a very 
successful series of conference of 
IAVCEI dealing with volcanic 
hazard and risk.  So, all of you, scientists, authorities, decision-makers, media and 




We have about three minutes to entertain questions.  So if you have any questions, 
please do ask we have a few minutes.  Any questions from the floor? 
 
Ryoichi Nomura 
I’m Nomura  from Japan Meteorological Agency, JMA.  What I was interested in is, 
within your organization you have people who do research and who do public 
relations, the same people are engaged in research and public relations, 
communication to the public.  I wonder if the efficiency is affected if there are 
researchers who can dedicate to research and there are other people who are 
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concerned with public relations, there may be better efficiency.  Has there been 
an impact on efficiency? 
 
Augusto Neri 
Thank you, this is a very important point.  Communication is becoming more and 
more important nowadays.  We have realized that we have to invest more time 
and efforts in this field, in this activity.  I have to say that my INGV colleagues 
quite effectively contribute to these activities.  I mean we have experienced 
volcanologists in our institute that are keen and able to provide this kind of activity.  
It is necessary for researchers to do that because relying just on people expert in 
communication is not enough.  I mean it’s like the apparent dualism between 
research and monitoring/surveillance activities.  Our experience tells us that the 
work is more effective if the same people try to do both activities, and the same 
is for communication.  Unfortunately we do not have many colleagues working on 
communication, in fact not all colleagues want to do this activity because, as you 
understand, it’s a quite sensible matter but I think it is fundamental that scientists 
contribute to this activity.  It’s part of our responsibility to communicate what we 
know to the people.  So, this is really becoming an important part of our job.  We 
want to invest more effort in this field and hopefully have more colleagues who 
can contribute to that.  Certainly they need to be trained to do that properly.  This 
is also an important aspect that we should carefully consider because we have to 
learn how to communicate effectively. 
 
Ryoichi Nomura 
Thank you very much. 
 
MC 
Thank you.  Now we would like to go to the next presentation then.  Dr. Neri, thank 
you so much. 
 
MC 
The next speaker is from New Zealand, from GNS Science.  Dr. Gill Jolly will speak 
on the topic of trying not to get lost in translation.  How do we breach the language 






Tena koutou, tena koutou, tena koutou 
katoa.  That is a greeting, a Maori 
greeting from New Zealand and it’s a sign 
of respect.  So, thank you very much for 
the honor of coming and talking to you 
this morning.  I hope I can give you some 
insights into how we work with volcanic 
disaster mitigation in New Zealand. 
 
I’m going to talk a little bit first about 
some background, what is the volcano 
problem in New Zealand.  We don’t have 
such a high population as you do here in 
Japan nor as many volcanoes but we do 
have some big issues potentially with our 
volcanic activity.  And then I’m going to 
talk about how we bridge the gap 
between the science and communicating 
to the decision-makers and to the general population and then I’m going to move 
on to an example of the Tongariro eruption in 2012 which has many similarities 
with some of the eruptions that you’ve had here, for example at Ontake recently. 
 
So what is our volcano problem?  All of our active volcanoes are in the North Island 
of New Zealand.  As you can see here as a concentration through the center of 
North Island which is the type of volcanic zone from Ruapehu in the south all the 
way up through to White Island in the north offshore and then we also have Raoul 
Island which is about 1500 kilometers to the north of New Zealand, which is also 
a New Zealand territory. 
 
We also have volcanic fields in Auckland and in the Bay of Islands right to the north 
of the North Island and Taranaki Egmont volcanoes off to the west.  So, we have 
a variety of different types of volcanos from cone volcanoes to calderas and 




What we try to do is define the problem 
for the stakeholders so we know as 
scientist what we think the volcano 
problem is but how does that impact on 
the decision-makers on the population 
on infrastructure.  So, in order to do that 
like Augusto was saying we use a risk 
assessment framework and we have risk 
tools that can look at the financial and 
life safety impacts of volcanic eruptions and also the environmental impacts.  And 
I’ll show a few slides in the next couple of slides just outlining some of those figures.  
I think it’s important that we do that because it basically brings home to the 
stakeholders, to the population what the real issues are and why they need to be 
mitigated.  So, it starts the conversation, it starts the communication between 
science and decision-makers.  It’s important to raise awareness of the issue so it 
actually brings home what could happen when a volcano does erupt.  And it also 
helps us to work together in a partnership to build resilience to the eruptions.  I 
should say as well here that I also manage the earthquake and tsunami scientist 
within GNS Science and so the portfolio is much broader than that but many of the 
issues are very similar.  And towards the end of the presentation I’ll also talk a 
little bit, very briefly about some of the earthquake mitigation work that we do. 
 
So, here is one example of what the problem is.  For Auckland, it’s a volcanic field 
so it has about 50 plus volcanoes, small volcanoes sitting underneath the city of 
Auckland which has a population of about million people.  The last eruption was 
about 500 years ago out of the volcano called Rangitoto which is to the northeast 
of the city but many of the volcanoes 
over the last millennia have been directly 
underneath where the city now is.  So, 
what we’ve done is using a risk 
assessment framework to calculate given 
a particular scenario, what the potential 
losses could be for a future eruption.  We 
think from our studies, from our 
geological studies that the probability of 
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the eruption in the next 50 years is around 5%, so that’s a fairly significant risk.  
So, we’ve used a scenario which is the one on the right hand side, the picture is a 
Photoshopped image of an eruption which was used for a national civil defense 
exercise in 2008, and it was positioned in such a way that it would have a fairly 
significant impact on the workings of the city and also the country.  Since Auckland 
is the major city for New Zealand much of the international traffic comes through 
Auckland both in terms of people and in terms of freight.  So, a volcanic eruption 
in Auckland will have a major impact on the gross domestic product of the country. 
 
So, you can see that using that particular scenario under a part of Auckland, we 
have calculated that there’s likely to be about 24 billion New Zealand dollars, this 
is in terms of direct losses to buildings and infrastructure.  Now the volcanic field, 
the eruptions are relatively small compared to say a Vesuvius eruption but 
nevertheless if it happens right underneath the city it can have a significant impact. 
 
Some of the outages that we’ve done in terms of risk assessment suggest that 
that we might have as much as a year of outage of water and electricity and 
200,000 people could be displaced, so a significant impact.  The reduction in the 
GDP is calculated about 15%, interestingly what happens in some of the regions 
is the GDP actually, the regional GDP goes up because business has moved away 
from the city out to some of the regional centers.  So, although there’s major 
impact on the national GDP the impact in some areas increases. 
 
Going to a different volcano, all set of volcanoes in central north island the more 
likely to have an eruption 15% in 50 years because it could be from a number of 
different volcanoes, either from Taranaki or from any of the volcanoes in Central 
North Island.  The population centers 
are relatively small in these areas, so 
tens of thousands of people in general 
but this is a major area in terms of the 
agricultural industry for New Zealand 
and also the oil and gas industry is 
offshore Taranaki to the west.  So, the 
main impact here that we’ve looked out 
is the impact of ash fall, an even a small 
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amount of ash fall can have major disruptions to road and rail travel and to 
disrupting water and electricity.  So, the primary production as well is very 
important in terms of a larger amount of ash on dairy and sheep farming for 
example which is one of the major industries of New Zealand. 
 
One type of eruption that we haven’t yet 
done the risk calculations for is a caldera 
eruption.  So, this is an aerial shot of 
Taupo Volcano in central north island, 
last erupted about 2000 years ago and 
recurrence interval of about one every 
thousand years, so in some respects you 
could say that it’s overdue.  Small 
population centers close by but if it does 
erupt and it has an eruption like the eruption 2000 years ago or a larger caldera 
eruption about 2600 years ago, you can see here this outline is where the 
pyroclastic flows the ignimbrite reached, so 70, or 80 kilometers away from the 
caldera, total devastation in that area and then they contours out to the east show 
the ash fall in centimeter, so 10 centimeters of ash fall out as far as this is beneath 
on the east coast.  So, a very significant eruption and clearly would have a major 
disruption on the country as a whole. 
 
Having said that, even if it doesn’t erupt, there could be major economic impact 
by period of unrest.  So, this is a major tourist area for New Zealand, another one  
of our major industries.  And if we start to see significant seismic activity or ground 
deformation or changes in the gas geochemistry and we start to talk about the 
potential for eruption, that in itself will 
have a major economic impact  
On the country as people will not come  
to visit and the tourist economy would be 
significantly impacted. 
 
So how do we actually frame our 
research and our science in terms of 
what we do in GNS Science? So we talk 
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about the outcome based research.  So, we’re guided by government policy, both 
national and international policies.  So, following the 
 
 Sendai framework for disaster risk reduction gives us the framework for how we 
do earth science and where our priority should lie.  So, there’s a new disaster 
resilience strategy.  It used to be called the National Civil Defense and Emergency 
Management Strategy but there is a move towards disaster risk reduction and 
resilience rather than purely response and recovery.  There are various other acts 
and government priorities that we deal with such as the resource management act 
so that guides where people can build their housing, their businesses and their 
infrastructure, the building code is not very well developed for volcano impacts but 
it’s extremely well developed for earthquake impact, so that’s one of the guiding 
frameworks for what we do in our research.  And I mentioned also Earthquake-
Prone Buildings Acts. 
 
GNS Science is the national geological institute, government institute.  Slightly 
interesting business model and that we are expected to build a business in terms 
of commercial revenue as well as base government revenue.  But as the national 
institute, we are responsible in the civil defense plan for responding, providing 
advice to any national geological incidence.  So, deliver research all the way across 
the value chain from the monitoring, monitoring of the hazards through 
understanding the processes and how they work and risk assessment.  And we  
also do research in the social sciences to understand how we can better 
communicate the risk, develop warnings and build community resilience.  However, 
we do not do warnings.  That is very much the realm of the civil defense emergency 
management sector. 
 
So, here is just a little cartoon to 
explain that in a bit more detail.  
At the bottom is the underpinning 
GeoNet data collection networks.  
I believe there’s a GeoNet in Japan 
as well.  I think you were before 
us but national monitoring is 
called GeoNet.  That’s now been in 
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place for about 16 years, so that’s providing research quality data to the research, 
research is both within GNS Sciences and within the universities nationally and 
globally because the data is free to air. 
 
In terms of the science that we do, the research we do, we understand the 
geological framework so understanding the tectonics, the plate tectonics, the 
geology of the country.  Given that, we understand where the hazards are, what 
causes the volcanoes to erupt, how frequently they erupt, what happens when 
they do erupt and then using that information as Augusto quite nicely explained 
earlier, using that information to assess the risk of the volcanic activity.  And then 
on the two sides, they are the two pillars, understanding the societal impacts and 
the mitigation of those impacts is an active research stream that we do and we 
host the national hazard and risk models for the country.  So, these feed both into 
long term forecasting, so that’s improving resilience, understanding life safety so 
in terms of evacuation planning, mitigating economic risk and then in terms of 
short term forecasting if we go through into a period of a volcanic unrest so how 
do we improve readiness, what are the signals that will lead to us providing more 
information about future eruptions. 
 
So a couple of slides about GeoNet.  
So, this was established in 2001.  
It’s funded primarily by the 
Earthquake Commission, which is 
the government insurance 
scheme effectively but they have 
an interest in collecting research 
quality data so that they can 
better inform their reinsurance 
premiums.  So, they were 
cornerstone funder and have 
continued to be a cornerstone funder over that period.  We also get funding from 
Land Information New Zealand who are interested in the geodetic framework so 
as the country is actively deforming so they can redefine the cadaster.  Department 
of Conservation, DOC, very important for the volcanoes because many of the 
volcanoes sit in national parks i.e. Department of Conservation Land that is held 
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on behalf of the clan and so they are responsible for risk management in those 
areas.  We also receive funding from Met Service who run the volcanic ash advisory 
center that’s run out of Wellington for the south pacific region and they provide us 
with funding to provide them with advice in the event of volcanic ash in the 
atmosphere and how it might impact aviation.  And the Ministry of Business 
Innovation and Employment is also a major funder there.  Ministry of Civil Defense 
and Emergency Management and Regional and Local Civil Defense Emergency 
Management are key stakeholders in the work that we do.  And we deliver for all 
New Zealanders. 
 
So, GeoNet now considered to be nationally critical infrastructure and that was 
recognized by additional funding that was received this year through 24/7 
monitoring.  And I’ll touch on that later. 
 
In terms of GNS sciences capability, so we 
have the national capability for long term 
and short term forecasting and response 
for any kind of eruption or a geological 
hazard event.  Within the division that I 
manage, we have about 145 staffs.  We 
only have 15 science and technical staffs 
strictly doing volcanology although several 
other people around in the division who are 
working on volcanic research projects.  We have very strong links to the 
universities.  New Zealand is a small country so we work together, we closely 
collaborate and we have a number of advisory panels whereby the universities and 
ourselves get together to develop good quality research and science advice to the 
government.  Our link to the Civil Defense sector is primarily through a 
memorandum of understanding to the Ministry of Civil Defense and that is to 
provide advice during a crisis as well as providing advice during business as usual.  
And I just mentioned the link to the Wellington VAAC as well. 
 
Currently we are not 24/7, through 24/7 we have people on duty but we’re just 
moving to that over the next couple of years so we do have an operation center 
set up.  This was perceived to be and really is an issue for us and when we do have 
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something after the officer the duty officer is expected to respond but only has a 
response time of 20 minutes so they could be driving home from work or they 
could be at the supermarket so we do need to move to that 24/7 capability and 
we will be doing that in the next 2 years. 
 
So moving on to kind of responsibilities.  Where does the science sit in terms of 
providing advice to whom about what?  And I think it’s something that we’ve 
worked through in New Zealand.  It’s 
quite variable depending on what the 
situation is.  The president talked earlier 
about the need to be looking all the way 
along the value chain from the 
observations that we make through 
interpretation hazard and risk and into 
warnings.  And I think the important 
thing here which I’ll emphasize is that we 
need to have agreement about those 
roles and responsibilities prior to 
something happening.  And that’s 
brought about by good communication.   
 
So, in terms of communication between 
the science and the decision-maker what 
we’ve worked through is building bridges.  
We both have our different perspective, 
our different roles, we have different 
needs, we have different information so 
we’ve actually tried to work through 
where we search and how to 
communicate between the decision-
makers.   
 
So, it’s about building bridges and we 
don’t want to do it in a hurry when a crisis 
happens because that’s when 
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misunderstandings occur.  Even if we’re very well drilled still accidents happen so 
if you have that clarity of roles and responsibilities before an eruption 
occurs then you’re more likely to get good decisions made.   
 
Equally, you don’t want to leave any gaps.  
So, if there’s a place and this has 
happened in the past in New Zealand 
where the science has felt that we could 
go so far and the decision-makers 
actually need more from the science then 
there’s a gap between what’s required 
and what is being given and that’s when 
problems occur.   
And we really want to build something that has got a lasting solution, so we want 
to have something that’s got a strong basis in relationships and will stand the test 
of time. 
So in terms of kind of understanding those roles and responsibilities, we need 
clarity about where the different 
agencies sit on that spectrum.  There 
should be no gaps.  There should be no 
overlaps equally so there should be no 
reasons why decision-makers try to 
interpret the science further than what 
they are capable of, equally the scientists 
shouldn’t be giving advice on warnings 
when it’s beyond their remit  to do so.  
And that’s based on capabilities.  The 
scientists, the civil defense and 
emergency managements are good at 
decision making.  So ultimately at the 
end of the day any decisions needs to be 
rationale and defensible and to have that 





So, I’m going to talk a little bit about 
eruptions in Tongariro in 2012.  We, GNS 
Science had two different responsibilities.  
We had the responsibility to the public 
and we also had responsibilities to our 
own staff who would be undertaking the 
monitoring and then I’m just going to 
touch on some recent experiences during 
the earthquakes of Kaikoura last year.   
 
So, Tongariro is one of those Central 
North Island volcanoes.  It erupted twice 
in 2012.  The first eruption was in August 
and happened in the middle of the night.  
August is the middle of our winter so we 
were really very lucky as it happened in 
winter.  In the middle of the night there 
was nobody in the dangerous area.  If it 
had been middle of the day, in the middle of summer, there would likely have been 
fatalities.  As I said earlier, the risk management in the national parks is very much 
the responsibility of the Department of Conservation and we have the responsibility 
for the volcano monitoring and providing advice to Department of Conservation.   
Over many years, we’ve built up a very strong relationship between GNS and DOC.  
They also have responsibility for Ruapehu volcano and eruptions there in 2007 and 
previously related to a lahar dam break issue meant that we have very close 
relationships at various different levels within the two organizations.  We also have 
a good relationship with the other agencies that are responsible for different 
aspects of volcanic risk management around the national park, so the police, the 
regional civil defense, the national civil defense and also the local population on 
the northern flank of Tongariro is a Maori population.  They have more idea and 
understanding their perspectives of the volcanic activity is very important to us.  
They see the volcanoes as their ancestors and so they don’t see that when a 
volcano erupts that it’s actually a hazard, they see it as the ancestor responding 
to something that they have done.  And you can see there with the map on the 
left hand side, this is actually a hazard map but because we were consulting with 
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the local Maori population they didn’t see the volcano is presenting a hazard, so 
we call the map a volcanic phenomenon map rather than a hazard map.Another 
important point from this, you can see a series of logos down here very much kind 
of emphasizes the collaborative approach between the various organizations 
involved in research and monitoring on the volcano. 
 
So I mentioned earlier two 
responsibilities to the public and to 
monitoring staff, and I’ll just step 
through these very quickly.  One of the 
major tourist hiking trails runs through 
the national park here and the picture 
there on the left hand side shows a 
ballistic impact crater on the path that 
occurred during the August eruption.   
 
So, in terms of the quantification of risk 
so DOC, the Department of Conservation 
are keen to understand when they can 
open the hiking tracks, so we undertake 
the risk assessment and then DOC makes 
decisions based on that risk assessment 
and on their understanding of what they 
think is the acceptable risk so they make 
the decision on what is acceptable risk, 
we provide them with the risk 
assessment. 
 
For volcano monitoring staff, for me as a 
manager it’s very important for the 
health and safety of the staff to 
understand when they can and should go 
close to the volcano to undertake the 
monitoring.  So, we have a real responsibility under health and safety law to make 
sure that people are safe and of course quite a sobering statistic over the last 50 
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years around 30 volcanologists have been killed during volcanic eruptions.  So, in 
this case we actually are making our call on what is acceptable risk.  
So, we actually calculate the risk and look at the risk per hour so we are essentially 
looking at staff’s risk dosage and then we make a decision on how much risk they 
are exposed to during a year.  We use a threshold of 10 to the minus 3 as 
unacceptable threshold which is based on actually U.K. Health and Safety Law for 
workers doing activities related to 
their employment. 
Then we compare that to other risk 
that people may encounter during 
their everyday life, and that’s the 10 
to minus 3 level.  Those are different 
age groups and different types of 
risks that people may be exposed to, 
so we think that 10 to minus 3 is a 
reasonable threshold for that. 
 
Of course one of my hardest tasks is 
to stop volcanologists from going and 
doing their work because when an 
eruption occurs or when a period of 
unrest is in motion that is when some 
of the most interesting and valuable 
data is collected.  So, we have quite a 
strict set of criteria and level of 
responsibilities and delegations about 
who can make those decisions.  So, 
the head of department for 
volcanology and the division director, 
myself, will be the ones that are 
making those decisions.  Equally if 
somebody is uncomfortable with the 




We use this risk assessment also to 
define zones around the volcano.  You 
see the plot there at the bottom is 
actually expert elicitation from a number 
of our volcanologists and you could see 
the range of hazard assessment is quite 
large but we feel that this is a good way 
given the uncertainties around volcanic 
eruptions that we can better poor 
people’s knowledge to understand what 
the risk is.   
 
It’s not always that simple though, so the 
issue with gaps and overlaps, we had a 
small increase in activity into 2013 and 
the scientist assessed that the risk hadn’t 
significantly increased but the 
Department of Conservation were 
worried about how that was viewed by the public, so we ended up with a very 
strong and robust dialogue between ourselves and the Department of Conservation 
in terms of when the major hiking trail was opened or not. 
 
So in terms of Tongariro, whose 
responsibility is it? So in terms of risk 
management that’s the Department of 
Conservation.  In terms of risk 
assessment, that’s ourselves.  
Sometimes there are overlaps but we 
work hard to make sure if there are that 
we can work through those.  The problem 
really is when the boundaries are really 
close and when they start to drift if there’s a pressurize situation.   
 
In terms of a summary for Tongariro then we have good communication at the 
local level between the different agencies.  It’s a clear division of responsibility 
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between the monitoring and the risk 
management responsibilities.  And it’s 
based on quantified risk based on the 
science and just reemphasizes the need 
of understanding of responsibilities prior 
to something happening and 
documentation to cover that. 
 
So, in the last couple of minutes I’m just 
going to touch very quickly on some 
earthquake risk communication just to 
kind of show that the volcano risk 
communication has got many similarities 
for other perils.  So, last year almost 
exactly a year ago we had the magnitude 
7.8 Kaikoura earthquake.  The picture 
there just shows there were 21 surface 
ruptures, so 21 faults were involved 
which globally that’s unprecedented just kind of shows the complexity even of the 
earthquake science.  We had a rapid science response with multiple different facets 
from tsunami, the earthquakes engineering advice, building damage, landslides 
and landslide dams and we were providing advice to government throughout the 
day and weeks afterwards from the time that the earthquake happened. 
 
Perhaps the thing that I want to just 
touch on was an incident immediately 
after the earthquake we started to see 
areas of slow slip on the subduction zone 
interface which goes underneath the 
area, so Kaikoura is down here and the 
subduction interface goes up the east 
coast of North Island.  Now the 
earthquake, the magnitude 7.8 
earthquake triggered slow slip so the subduction earthquake started to move very 
slowly in effectively slow earthquakes.   
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It’s the first time that we’ve seen this.  
And one of the concerning things was 
that all the blue area was moving but the 
red area was not, so that area was kind 
of stuck and everything else around it 
was moving.  And Wellington is down 
here, the capital, and center of 
government.  So, we were concerned as 
scientists about what the implications for 
this might be with the likelihood of a large subduction zone earthquake have been 
increased.  We then had decisions to make is that the science is very immature 
but to what extent do we provide information to the decision-makers.   
 
So, the pathway was through the Ministry 
of Civil Defense which then went up to 
the minister and then to the prime 
minister and I was involved in various 
discussions with cabinet to understand 
what this meant.  Essentially what we’re 
saying we were concerned but there was 
large uncertainty.  So, this is very similar 
to volcanic crisis where you see unrest 
and there’s large uncertainty about when the volcano might actually erupt. 
 
We had engagement with international scientists to investigate precedents and 
Tohoku was one of the precedent that was used and trying to really kind of do 
world leading science, cutting edge science in very, very short time.  The strength 
really was that we had built that relationship with civil defense ahead of the event 
so we could have those open and robust conversations with the people that were 
making the decisions but it does start to raise the question of what is the boundary 
between the science and action.  They didn’t know very much about what the 
consequences would be.  We were really kind of struggling with what the science 
meant.   
 
What it did result in though that those conversations led to – our assessment was  
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short-term high risk and that led to 
increased risk communication, hazard 
communication from the civil defense 
sector putting out more messages like 
this over a 3-month period really to raise 
the awareness in the population of the 
potential for tsunami and what people 
should do if one were to occur.  To also 
led to major programs of work to build 
resilience across the Wellington region, so knowing that the probability of that kind 
of earthquake had increased then what do they need to do in terms of business 
continuity planning. 
 
So just to summarize some learnings 
from New Zealand, building relationships 
between the science and the civil defense 
sector is very important prior to a 
response and that clarity of roles and 
responsibilities is critical so that we both 
understand the boundaries between the 
two.  GNS and the civil defense are 
moving forwards 24/7, civil defense don’t 
also have real time 24/7 at the moment.  And as a result of both Kaikoura and a 
couple of other civil defense incidents over the last year, civil defense are currently 
under review to understand how they should be better structured.  We can always 
do better so after any incident we do debrief. 
 
So a few final thoughts, translating from 
science to decision-makers I think it’s 
important to build those relationships in 
the quiet times rather than trying to do 
it in a hurry during a crisis.  Having 
formal agreements and documentation 
really helps to cement those roles and 
understanding each other’s pressures 
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and drivers, so putting ourselves in decision-makers’ shoes and vice versa, so we 
can understand the different perspectives.  Visualizing concepts was really 
important.  That cartoon I shared at the subduction zone, I put in front of the 
prime minister and you could see a light bulb coming on that really understood 
what the concept was and what the information was that we were trying to convey.  
And providing some numbers with those uncertainties is important, particularly 
with comparators, how much has the risk increased compared to a background.  
So, those are really effectively my final thoughts and I think just to emphasize that 
that kind of translation between science and decision-makers is a really important 
interface that we will need to work really hard on.  Thank you very much. 
 
MC 
Maybe we can take one short question.  Clear? No questions?  Okay.  Thank you 
very much, Dr. Jolly.  Now we would like to break until 11:00.  We have copy ready 
for you so please go out this room to the foyer you have a coffee on the right hand 





And we would like to start with the lectures.  Next we have Professor Iguchi from 
Kyoto University and his presentation is entitled ‘Role of Observation and Research 
of University in Volcano Monitoring and Hazard Mitigation in Japan – Sakurajima 






Thank you very much.  My name is Iguchi.  I am from Kyoto University.  I will be 
talking about the role of Universities and if I should say the answer at the beginning, 
it’s just an advisory role.  The only thing that we can do is to give advice.  We 
cannot make any decisions, so only advice.  So I would like to explain a little bit 
about what we have been doing recently.  So in the end, I would like to say that I 
am not going to badmouth the Japan Meteorological Agency.  I hope the agency 
people will not take it as if that I am complaining.  But first of all, I would like to 
explain a little bit about the situation here in Japan.  The volcanic alert level – we 
have a five-level alert.  I don’t think I should be the person to explain this. Level 
1 is normal, level 2 and 3 is alert to mountain climbers and then 4 and 5 for the 
residents.  So it’s a five-level alert.  Level 2 and 3, I am not interested in this.  
Level 4 and 5, what is it that we have been doing when this alert level has been 
issued.  I would like to explain a little bit about that.  That is why I have in my 
title, Sakurajima and Kuchinoerabujima eruptions.   
 
Now in Japan there are 111 active volcanoes, among them 50 volcanoes are being 
monitored around the clock by the JMA and 25 of them, the Universities and 
Research Institutes are carrying out research on these volcanoes.  Starting with 
Sakurajima, about 100 years ago from now, there was a very big eruption.  There 
was a Plinian eruption.  In the end, lava flow concluded the eruption activity.  And 
the lava flow, the amount was 109 cubic meters. In the past 100 years, Sakurajima 
has been quite active.  In 1946, there was a lava flow and in 1955 and since then, 
vulcanian eruptions have occurred from the Minamidake crater, about 7,900 times, 
a vulcanian eruption has occurred.  Recently, the eastern side of Minamidake crater, 
there is a Showa crater and vulcanian eruptions have been repeatedly occurring 
here.  And if we look at the recent eruptions in the Showa crater, since 2000, the 
Sakurajima eruptions have become very low but from 2006, the Showa crater 
eruption has been repeated.  From 2009 and onwards, we have seen many 
vulcanian eruptions occurring and several of them, there were very important 
events, important meaning in terms of issuing alerts. 
In 2006, the first Showa crater eruption, when this happened or when this started, 
June 4, 2006, all of a sudden, the eruption suddenly occurred but we were, and 
we meaning Universities as well as JMA, we have been able to capture this.  Of 
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course if an eruption occurs, yes we had to respond to that but that may not 
happen enough. 
 
Now another important thing is in 2008, so the eruption at Showa crater started 
with a phreatic eruption but then it turned into a magmatic eruption but the 
important thing is that the phreatic to the magmatic eruption, when it changed, 
what is it that we were able to see.  I think that is most important and significant 
here.  And that happened in 2008, February 3rd, eruption.  So there were several 
eruptions that occurred and pyroclastic flow was observed.  In the first eruption 
already, the pyroclastic flow started but at that timing, I said to the JMA that we 
should heighten the alert level from 2 to 3 and this did not happen right away.  We 
had to wait until the next pyroclastic flow.  Then the alert level was increased.  So 
the response came quite late.  And if you think about this, even before the eruption 
occurred, we have seen smoke coming out, like this.  So we have seen some 
precursor activities.  We were able to capture that.  And we need to communicate 
that to people who will issue the alerts, in the end, I believe that is the major role 
universities should play. 
 
Another changing point is 2015, August 15, when we had the earthquake swarms.  
The alert level was raised from 3 to 4.  Four means that you have to prepare for 
evacuation.  Kagoshima city hall actually didn’t just ask for preparation of 
evacuation, they issued an evacuation advisory.  So it’s almost like a level 5 alert.  
So the volcanic phenomenon itself, in just one day, there were 1000 earthquakes 
observed and very rapidly the ground formation has been distorted, in just an hour 
for a several hours with tilt change of several or several ten microradian.  If we 
look at GPS, we were able to see that the ground was much bigger than usual.  
And the JMA response was quite quick this time.  And because they were quite 
quick in the response, it means that because we have these earthquake swarms 
and the ground deformation, that led to the JMA responding very quickly.  So if 
you have data that really stimulates people at JMA, meaning that for us, the 
universities, we need to capture data like that.  We need to gather information like 
that, that will really move the Agency people.   
 
And now for my complaint, for the long term in Sakurajima, we have been seeing 
accumulation of magma under the Aira caldera.  About 90% of the magma that 
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was released in the Taisho era has been returned under the Aira caldera and I 
believe that a similar scale eruption is imminent. I am hoping that it doesn’t 
happen while I am still active in the university, however, we will have to expect 
that there will be a major eruption.  Now for the long term, we can say that there 
is a potential for a large-scale eruption.  We need to understand that and we need 
to be prepared for that.  But the biggest issue here is that the level 3 alert, we are 
just maintaining this level 3 alert and that is a big problem.  If we compare our 
situation with Indonesia, the Merapi eruption in 2011 and the Kelud eruption in 
2014. 
 
What Indonesia did was that they were able to raise the alert level swiftly and the 
municipalities were able to respond to that.  People were safely evacuated.  Why 
was this successful?  If we really think about this, it was because of the level of 
alert.  In Indonesia, level 4 is to evacuate, so it was raised gradually from 1, 2, 3 
and finally 4.  So as the alert level is raised, the general public, the municipality 
and the disaster management people, they will understand that the volcanic 
activity is intensifying.  However in Sakurajima, it is already level 3.  We only have 
left level 4 and 5 which is to evacuate.  So when the level is raised, next you just 
have to evacuate, that’s the only measure that you can take.  But Kagoshima 
people, do they really understand this.  They should be complaining.  I think that 
this is totally ridiculous.  Because level 3 is continued for a very long time, I think 
that is creating danger and I don’t understand why people do not know that or feel 
that. 
 
Now moving on to Kuchinoerabujima.  Kuchinoerabujima is quite an active volcano.  
And I have written the alert level here but in recent eruptions, if something 
happens, of course, Kuchinoerabujima is likely to have a level 5 kind of eruption.  
And in 2014 and 2015, there were eruptions. In 2014, a pyroclastic surge occurred 
and reached about a 2-kilometer distance.  And if we look at what happened up to 
this eruption, in 1999, there were some earthquake swarms and then the 
seismicity was enhanced, ever since.  So we can produce this data and that is quite 
important.  In 1990’s, it was only the University who were monitoring the situation.  
Kuchinoerabujima is a remote island, so JMA’s constant monitoring was not in 
place.  The observation was not of high quality.  Kyoto University back from 1992, 
we have been monitoring this mountain.  In 1999, when the level of seismicity 
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increased and if the seismicity has been increased, which we can say so with 
scientific data and based upon the information from October 1999, JMA started a 
monitoring. 
So, I guess that is a role that we can play as a University, in other words we can 
promote observation activities of JMA.  After the 1999 unrest event, increase in 
seismicity repeated, and deformation of the ground happened and deformation of 
ground and seismicity as well as geothermal activity by the change of total 
magnetic force showing ground temperature increase.  When we have a number 
of earthquakes, JMA has been responding at the period of increased level of 
seismicity.  They actually upgraded the level to 2.  But level 2 is vis-à-vis 1 
kilometer in radius area from the epicenter.  I said this in the past, the level 2, is 
that enough?  Maybe we should anticipate level 3 in this case.  In the case of 
Kuchinoerabujima eruption activities, if the eruption happens from the Shindake, 
that will be level 3 rather than level 2.  If you look at the past seismicity and 
eruption activities of Kuchinoerabujima, we can easily conclude.  Eventually JMA 
upgraded the level to 3 but it took long. Immediately after the 2014 eruption 
occurred, JMA upgraded to a level of 3.  So, I think what we are seeing is not so 
far from the actual situation.  But it took a long time before JMA to change the 
level. 
 
Next, I will talk about a short-term precursor.  The upward tilt suddenly happens, 
immediately before the eruption.  This is a data we can actually assert – use to 
help our assertion.  Let me talk about eruption in 2015 and show a video of 
pyroclastic flow.  Yeah, it moved, right.  The video is eight times faster than the 
actual speed, so it looks very fast but actually pyroclastic flow occurred and JMA 
upgraded the level of alert from 3 to 5 and evacuation of residents started.  Level 
5 had been issued only to Kuchinoerabujima, so we have to evaluate what we have 
done when the level was raised to 5.  Now alert level 5 would not occur all of a 
sudden but there had to be many precursors and there was a process of 
preparation.  So, let’s look at August 2014, when we had the first eruption, the 
level was upgraded to level 3. There are some data to show increase in volcanic 
activity then after.  The SO2 gas discharge from November of the previous year, 
it started 300 tons per day and then it was raised to 2000 or so tons per day.  And 
also there was inflation of the mountain itself and that was detected by GNSS 
corresponding to the increase in SO2 discharge rate. On 24th of March, at the 
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summit, we were able to see volcanic glow.  JMA started sending staffs and 
stationed there which I think a very good response was made by JMA up until then.   
 
These changes indicate the magma storing underneath the volcano. In the case of 
leveling, we can actually detect precise difference or change.  Between 2014 and 
2015, you see uplift of the mountain side of the volcano by this precise difference 
which was identified by precise leveling.  The eruption occurred on 29th of May but 
felt earthquake 6 days before is the most important.  The felt earthquake was 
located 2 kilometers west from the crater and the earthquake was followed by 
higher level of seismicity.  And then the, on the 29 May, eruption occurred.  On 
23rd May, when the felt earthquake occurred, I said to JMA, “Please raise the level 
from 3 to 5.”  The earthquake on 23rd of May was a felt earthquake which has to 
be taken very seriously which was my thought. 
 
In Kuchinoerabujima Island, on 23rd May, the reason why I said the level would 
have to be raised to 5, I could cite these reasons, why it should have been done 
that way.  I said this to JMA based upon logics of volcanology.  I needed to explain 
to JMA based upon volcanic science to raise the level to 5, but JMA didn’t raise 
level to 5.  They said, if one more felt earthquake occurred within 24 hours, they 
would raise it to level 4 but this has nothing to do with the negotiation.  JMA’s staff 
members should think logically to change the level of our alert instead of 
negotiating with me.  That was a very big issue here.  They should not rely on 
logics presented by Universities alone.  Based upon those logics, they are going to 
raise the level that is something they have to have it within their organization.  In 
the case of the 2014 eruption, they increased the level to 3 and settled a prohibited 
zone of 2-kilometer radius from the crater. But there is a village only 2.2 km apart 
of from the summit. This means, if anything happens in 2015, then the level has 
to be level 4 or 5 but that was not understood by JMA.  That was a very big issue.   
 
And felt earthquakes, generally speaking, occurred, almost all the eruption that 
required evacuation by the residents. There was only one exception, the 1946 
Sakurajima’s eruption with effusion of lava from the Showa cater, that was not 
preceded by felt earthquakes, but the eruption caused the residents to evacuate. 
But all the other eruptions preceded by felt earthquakes required the residents to 
evacuate.  Of course, it is not necessary for the felt earthquakes to be followed by 
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eruption, but early warning triggered by felt earthquakes has to be captured quite 
accurately by the stakeholders. 
 
And thirdly as I said, abnormal phenomena successively occurred before the 
eruption; increasing volcanic gas, the ground deformation and the seismicity 
increase and the visible volcanic glow. We see stepwise escalation and that has to 
be understood.  One incident occurred, and one incident does not allow us to make 
decision. But we would have to think about the processes that occurred in the past 
but that is not happening within JMA that I think is a very big issue.   
 
And fourthly, by looking at the history of volcanic eruption at Kuchinoerabujima, 
we can say that the felt earthquake is followed by eruptions.  The alert level should 
have been raised to level 5 after the felt earthquake on 23rd May.  That’s our logic.  
What I am saying is not rocket science, but this is a very simple volcanology 
science, but simple things are not implemented by JMA and that’s why researchers 
need to provide advice to administrations.  JMA is now creating manual or 
guidelines which they are using very well.  Shinmoedake eruption last month, for 
example, I think JMA responded quite fairly and quite well.  But I guess that was 
made possible because the cases, that the guidelines and the manuals are based 
upon are the ones that happened.  So unprecedented eruptions or new phenomena 
are not taken very well by JMA because there is so such manual. So JMA has to 
wait until the accumulation of new incidents happens here and there, before they 
can create very good manual, but we cannot repeat mistakes after mistakes.  So, 
we need to have very simple decision--making guides that are based upon the 
advices by scientists.  In other words, scientists and administrations need to think 




Thank you very much.  I think we have plenty of time for Q and A.  You can ask 







Very interesting talk.  I was wondering why you said that JMA should place more 
robust procedure to release alert level and so on.  Do you think this would be 
possible based on quantitative analysis such as cost-benefit analysis or should be 
simply based on the kind of precursors that you observe?  I mean potential 
precursors that you observe.  I mean which way do you think JMA should perform 
this change of levels in the alarm system? 
 
Masato Iguchi 
Yeah.  You are right.  In this occasion, I just advise to the JMA what happened 
next, based on the observation data and historical record.  But we must evaluate 
the restricted zone more quantitatively. So in my opinion, I must forecast the scale 
of the eruption first, and how much volcanic ash, how much the pyroclastic flow 
would be ejected from the crater, and then such a data is exported to the engineer 
to evaluate affected area by volcanic product.  How many kilometers the 
pyroclastic flow will reach?  Finally, we must decide the forbidden zone.  I think 
that such a process would be needed. But in this occasion, I haven’t enough time. 
 
Male Participant 
Do you think, just one more comment.  Do you think that JMA should forecast the 
sizes of the eruption?  Do you think is this possible with the current knowledge of 
the system or should they implement a kind of reference events, I mean, a kind 
of conservative choice in order to assess the hazard and risk? 
 
Masato Iguchi 
Yeah.  I think that in case of the Kuchinoerabujima, it is not so difficult.  Because 
in historical eruptions, volcanic bomb and pyroclastic flow reached near the village.  




Any other questions please.  Maybe we can ask comments from JMA people.  That 





Nomura from JMA.  I wouldn’t say in detail but 24/7 hours, we are monitoring, the 
volcanoes, so is the case with you.  And we have seen some data that leads to 
make effective decisions.  But not all data leads us to that way, especially for major 
eruptions, so that’s why we are asking University Professors to give us advice.  
And considering civil protection sometimes we are not able to release any 
information in advance.  For the case at Kuchinoerabujima, we received various 
information but we could not forecast what comes next.  After the event, of course, 
we can tell from the hindsight that some data were the precursors, but we need 
to study these so that for the next occasion, we can evaluate quite accurately 
about the precursor events.  That’s all I can say to you now. 
 
Masato Iguchi 
Well, I don’t want to say anything in hindsight and therefore 1 hour after the felt 
earthquakes, we said to the Fukuoka JMA to raise level.  I don’t want to say, you 
could have raised level 5 afterwards and that’s why I said it immediately and in 
Shinmoedake, it worked very well because earthquake was used quite effectively 
to raise the level.  So Kuchinoerabujima, you should have used felt earthquake to 
change the level, the alert level.  That was the best timing.  The gas, heat and the 
ground deformation are good parameters, but these are quite gradual.  But the 
earthquake is quite easy.  So using the earthquake to issue the alert or change 
the level is quite easy and also probably easier for you to change.  So that was a 




At what timing you are feeling easier to issue alert?  
 
Masato Iguchi 
That’s something you have to think about, so you have to think about quite so 
deeply without having any wisdom, that’s what I could say. 
 
Ryoichi Nomura 





If you think about that, it’s quite easy to find the answer.  If you are to issue alert, 
it’s easy for you to understand what the easiest trigger would be. 
 
Ryoichi Nomura 
Well we feel it’s very difficult. 
 
Masato Iguchi 
No, no, no, it’s not difficult at all. 
 
MC 






I am Uchiyama from Mount Fuji Research and I'll be serving as the emcee for this 
latter half.  So this will be the last presentation in the first half.  We have Dr. 





Thank you very much.  I am from the University of Tokyo and I am also 
representing NIED.  My talk is on the volcanic disaster mitigation in the US, based 
on comments from the US Geological Survey (USGS) researchers of my friends 
and the interview survey we conducted with the Cabinet Office this March.  The 
USGS covers research and monitoring and forecasting of volcanic eruptions.  In 
short, their function combines those of both the universities/research institutes 
and JMA in Japan.  That is, the volcanic information and alerts are issued from the 
USGS.  On the other hand, the volcanic risk mitigation and management is 
conducted by States, Counties, and National Forest Services.  In many cases, 
active volcanoes locate in the area that is managed by Forest Services. Only when 
a disaster event that covers multiple States happens, FEMA provides the national 
support for the disaster mitigation.  The USGS has the responsibility to handle the 
disaster risk reduction covering earthquakes, volcanic eruptions, tsunami, 
landslide, flood, hurricane, geomagnetic storm, chemical and bio threat, terrorist 
attack and also diseases and forest fire. 
 
Concerning volcanic eruptions, there is a specific program named the Volcano 
Hazard Program, VHP.  Their mission is better understanding of volcanic activity 
based on research and monitoring, and issuing volcanic alerts and information to 
reduce the impact from volcanic hazards.  In order to strengthen resilience of 
society, VHP also will have constant close communication with the society. 
 
In the US, there are about 170 active volcanoes and there are five volcano 
observatories operated by the USGS; that is, Hawaiian Volcano Observatory, 
Cascades Volcano Observatory, Alaska Volcano Observatory which covers Northern 
Mariana Islands, Yellowstone Volcano Observatory, and California Volcano 
Observatory.  The Headquarter of five observatories locates in Reston in 
Washington, DC.  In addition, the VDAP, Volcano Disaster Assistance Program runs 
in the VHP. 
 
This shows the annual budget of VHP in US dollars.  Reston is the Headquarter, 
Anchorage is Alaskan Observatory, Menlo Park is California Volcano Observatory, 
Yellowstone is included in Menlo Park, and Vancouver is Cascades Volcano 




has the highest fund, about 8 million USD.   The number of staff is indicated on 
the right, largest is about 70 in Vancouver.  The total budget is about 20 million 
USD and total number of staff amounts to 150. They do carry out both monitoring 
and research, which is similar to the Italian case. They participate in daily 
monitoring activities and also they will respond to media questions.  They will meet 
the community leaders as well.   
 
As was introduced by the Italian speaker, they prepared volcano event trees which 
are a sort of accumulation product of volcanic research results, and had been 
utilized over 20 years in the USGS for forecasting and evaluating volcanic activities. 
The slide shows the functions of volcano observatories.  Very unique is the Volcano 
Disaster Assistance Program (VDAP), which assists overseas countries in 
monitoring volcanic hazards and mitigating the impacts.  The Volcano Science 
Center is composed of five volcano observatories.  Each observatory has autonomy, 
responsibility and identity.  The Head of USGS, the Director is given the authority 
to issue warnings and notifications by convention. 
 
When a volcanic eruption occurs, the Director of USGS issues warnings.  But it’s 
not directly linked to specific response taken by local governments or national 
organization.  There are four different levels from green to red – Normal, Advisory, 
Watch, Warning, up to the higher risk.  They link to the color codes of the aviation 
alert.  Staffs of observatories would be able to dedicate their research to volcanoes 
in the area monitored by each volcano observatory.  Each observatory has 
collaboration with nearby universities to set up the observation networks.  About 
20% of the total budget of VHP has been spent to build this network with partners 
and universities.  For the observatories, it is also important to try to understand 
the opinions of the local community and mass media. Since each observatory has 
its autonomy, they will be able to take their own decision and effective actions 
when volcanoes activate. 
 
The frequency of eruption is not high except in Hawaii and Aleutians. However, 
Mount St. Helens eruption during 1980 to 1986 in the Cascade area was as large 
as VEI 5, which is the size of eruption that Japan has never experienced during 
these 300 years.  VDAP has been established in the Cascade Volcano Observatory 
to provide assistance to overseas countries for monitoring volcanic activities and 
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encouraging joint research.  The experience and research result from his system 
help them to evaluate eruption potentials on volcanoes within the US. 
 
In 1985, when the Nevado del Ruiz volcano in Columbia erupted, a mudflow 
disaster occurred, because the snow at the top of the mountain melted by the heat 
of pyroclastic flows.  The mudflow reached a town that was 80 kilometers away, 
and about 25,000 people died. Since then VDAP started.  Therefore, the VDAP has 
a history more than 30 years.  Except areas like Japan, Europe, and New Zealand, 
VDAP provides assistance in volcanoes in other areas.  
 
The slide shows an example of VDAP activity at Sinabung volcano, where a 
telemetered scanning gas spectrometer has been installed. The bottom picture is 
of the Indonesia workshop organized by VDAP.  Through such the activity and 
workshop, capacity building in Indonesia is performed effectively.  
 
Now on the response side, they have the National Incident Management System 
(NIMS).  It covers all kinds of incidents, disasters, and events regardless of the 
scale or size of the event according to the US law. Coordination between the public 
and private is necessary there. NIMS has three systems within it; that is, ICS, the 
Incident Command System, Multiagency Coordination System and the Public 
Information Systems. The ICS is the key in running NIMS.  Incident Command at 
the top and under that you have Planning, Logistics, Finance Administration and 
the actual Operation section.  About seven people or so will gather together as a 
unit to create this function, and under that depending on the operation, other units 
are added. The example is shown for the Yellowstone Emergency case. The 
Yellowstone Volcanic Observation contains a few USGS staff, reflecting its activity 
level. In this example, in addition to USGS staff, university researchers and the 
Yellowstone National Park Staff create a virtual volcanic observatory that will work 
under the ICS and the Commander may be the Yellowstone National Park Head.  
As a liaison, the observatory joins to the operation section as one branch, where 
the observatory functions in monitoring and information activities. 
 
If there was an eruption at the summit of mountain and mud flow occurs towards 
the foot of the mountain, another incident command will be set up and the Volcanic 
Observatory people will also be located here.  During the emergency, people are 
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allocated into the systems in the US, but in Japan, not people but organizations 
are given works, so that it’s quite different.  If a large disaster covers several 
States, FEMA will coordinate, and report the examine results to the President, and 
then the President will make a declaration of emergency, and finally supports from 
the nation will be provided to the States.   
 
For example, if there is a caldera eruption or let’s say there is a major earthquake 
and a tsunami is expected, FEMA will not be able to take any actions.  However, 
the USGS and the State Emergency Response teams will be working together to 
mitigate any disaster damage.  FEMA will also provide the activity for promoting 
risk reduction.  For instance, the Washington State has a law on emergency 
response and they usually have the Federal partners like FEMA, USGS and NOAA.  
The State will work together with these organizations to promote disaster 
mitigation and also provide public education.  Emergency alerts will be provided 
by the State.  In the emergence situation the staff of the State Emergency 
Response Team will be dispatched to the field in support.  When the situation 
escalates, an emergency declaration is announced. 
 
The Washington State has five active volcanoes.  Among them, Mount Rainier is a 
volcano of 4000 meters elevation with glaciers at the top. There locates the 
Tacoma city close by and Seattle.  Once this volcano erupts, mudflow may reach 
these cities due to melting of the glaciers.  As a State and the Federal Government 
have been actively providing outreach to communities and USGS is collaborating 
with FEMA to provide all kinds of training as well as disaster education in order to 
increase the resilience of the society.  The USGS provides teaching materials and 
a lot of learning opportunities to the teachers as well as children.  The USGS, of 
course, makes geologic maps based on their research and prepares hazard maps 
that were used to plan evacuation and provide information on future hazards to 
the public. 
 
This slide shows the lava flow hazard in Hawaii, explaining how lava enters into 
the sea, how it creates a delta, and how it may collapse.  Another slide shows the 
example of the Pierce County in Washington State.  Their web page marks links to 
USGS, FEMA and Washington State.  As Mount Rainier is an active volcano, it is 
asking people “are you ready for an eruption?” and the web page provides a lot of 
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links for getting more information. These different colored lines indicate how often 
debris flow and mudflow may occur.  Depending on where you live, you have to 
make sure what effect you might have once an eruption occurs, and it also tells 
you how to evacuate.  It’s using a lot of illustrations to provide information. 
 
Now this shows an example of an emergency kit.  It indicates “What you need 
when you have evacuate”.  The evacuation routes indicated by easy and visible 
sign boards.  Through the web page, you can understand what is the situation at 
the present, for example, how frequently earthquakes occur.  Finally, to sum up 
my talk, the difference between Japan and the US is that the USGS is a single 
organization carrying out research as well as monitoring of volcanoes and is 
responsible for issuing volcanic information and alerts.  The research results are 
being utilized to understand the volcanic processes and the observatories are 
responsible for assessment of volcanic activities although it’s not directly linked to 
evacuation orders.  The USGS has a lot of outreach activities in addition to 
providing hazard maps and collaborating with the Federal, State and local partners 
to raise social resilience.  Also collaboration between the USGS and the community 
is very active.  They are acquiring a lot of knowledge and experience on volcanic 
hazard mitigation through the VDAP, which helps monitoring and understanding 
volcanoes in foreign countries.  Therefore, the system in the US is quite different 
from Japan, and collaboration with the community is being emphasized just as in 
the case of Italy as well as New Zealand.  Thank you very much. 
 
MC 
Thank you very much.  We still have some time to entertain questions.  So, if there 
are any questions or comments, please. 
 
Male Participant 
Yoshihara from Rescue Center of Kagoshima City hospital.  The United States has 
very clear-cut established organizations centered around the USGS.  According to 
Dr. Neri’s presentation, 700,000 people must be evacuated in case of Vesuvius 
volcanic eruption, meaning that a national level response is required for this large 
scale evacuation.  When you plan for evacuation, FEMA is not going to be activated 
unless a large scale disaster occurs.  When there is large scale evacuation needed, 




It is true.  As you mentioned, if this event occurs, FEMA is not going to be involved.  
The State Head, the Governor has to ask for help from FEMA for it to start acting.  
Up until then the State Emergency Response Group coordinates together with the 
community to come up with their own evacuation plan. It seems that 
enlightenment and education for the community are considered important at 
present. Dr. Neri, would you like to add something? 
 
Augusto Neri 
Yes, I think the Italian experience is that based on the hazard information that the 
scientific community provides, the Department of Civil Protection is taking care in 
great detail of the evacuation procedure.  I think that this answer will be provided 
by my colleague Domenico Mangione in the afternoon.  He will certainly mention 
how we manage this huge problem.  You are right.  They put a lot of effort in that.  
The first emergency plan of Vesuvius is dated back in 1995.  So it’s a long time 
they are working on that. 
 
Male Participant 
Thank you for your comment. 
 
MC 
And thank you very much.  With this we have covered all the presentations for the 
morning session.  We will now take a lunch break and we will restart from 1:20.  





Ladies and gentleman, it’s for us to restart our afternoon session of part 1.  The 
first speaker in the afternoon is from Italian National Civil Protection Department, 
Italy, Dr. Mangione, who will be speaking to the topic of Volcanic Risk in Italy, 





Good afternoon and I am Domenico 
Mangione.  I come from Italy, from the 
National Civil Protection Department, 
from the Volcanic Risk Unit.  I would like 
to first of all thank the organization for 
having invited me, and I am very, very 
delighted to be here and to have a talk 
on this topic. 
 
So, let’s go through the point, the 
volcanic risk in Italy, prevention, 
mitigation and management.  So, these 
are the main bullet points of this 
PowerPoint presentation.  So, we will 
start with the general overview about 
the Italian volcanoes, the National Civil 
Protection System, the network of the 
scientific community collaborating with 
the National Civil Protection Department 
and the volcanic warning systems. 
 
Now, this is a representation of the 
location of the main volcanic structures 
in Italy.  As you can see the most of 
them are in the Southern part of the 
peninsula. 
The brown ones are merged Structures 
like Etna, Campi Flegrei, Vesuvio, and 
Colli Albani. While the blue ones are the 
underwater volcanoes. 
 
This is the classification that all of you 
know about the activity state of the 




have extinct volcanoes, dormant 
volcanoes and active volcanoes.   
 
Now, this map basically represents 
the active ones on which we assess 
the color code of the alert level 
system.  All of them are in a green 
state.  While the only one in yellow 
state, since 2012 is Campi Flegrei.   
 
Which are the hazards that we expect 
from all our volcanoes?  Everything.  
So, we go through explosive activity, 
like the Stromboli Island, where we 
have rhythmic explosive activity 
every 10 minutes.  Then, we have 
bombs, blocks and ash fall out, 
especially from Mount Etna. We 
expect also heavy ash fallout from 
eruptions that will come from Vesuvius and Campi Flegrei as well.  Pyroclastic flows 
that we expect from Vesuvius and Campi Flegrei, lava flows, lahars, gas emissions, 
landslides in the case of Stromboli which sometimes may trigger tsunamis.  Other 
volcano related hazards are earthquakes and wildfires especially on the flank of 
Mount Etna.   
 
Now, this is the example that I always 
show about the exposed population to 
volcanic hazard and the related risk.  
As you can see, this is a picture taken 
from Campi Flegrei Caldera.  It is the 
cone of the last eruption of 1538, 
Monte Nuovo.  As you can see, all the 
buildings and people live around this 
cone, inside the Campi Flegrei Caldera and this picture shows instead Mount 
Vesuvius with all the buildings surrounding the principal cone.  
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Which is the aim of the National Civil 
Protection System?  I talked about 
civil protection system to say that the 
civil protection department is part of 
the system.  So, I am not talking 
about the department but the entire 
system of civil protection in Italy.  The 
aim of the activity is to preserve and 
protect human life, the settlements, 
the environment from the hazards and potential damages due to natural calamities 
or man-made disaster.  The main focus of this slide is represented from the second 
period and says that the civil protection system is composed by a framework of 
authorities, operational structures, scientific components, volunteers operating at 
different territorial levels in a coordinated way, who ensures the coordination is 
the civil protection department. 
 
Okay, now let’s come to the main law 
that establishes the national civil 
protection system.  It is a national law 
that divides natural disasters in three 
types:  A type events, B type events, 
C type events.  The most severe ones 
are the C ones which are calamities 
that have to be faced with 
extraordinary means.  The A ones are 
the ones that could be faced at local level by municipalities.  The B ones can be 
faced by more municipalities, provinces or regions while the is called to face the C 
type events.  Volcanic risk belongs to categories B and C.  So, requires regional 
intervention or national intervention.   
 
Now, what happens in a C type event when we have a national emergency?  The 
first step is the operational committee.  The operational committee is held at the 
civil protection premises and is chaired by the civil protection Head of the 
Department.  And who participates to the operational committee?  All the forces 
that I read before, for example Police, Red Cross, research institutes and INGV, 
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which is part of the operational 
committee.  During an emergency, 
there is always one representative of 
INGV participating to the operational 
committee.  Then we also have the 
private companies including 
telephone companies, the road 
companies, the transportation 
companies, because the main aim of 
this table is to give an immediate response to the emergency.  It is the first step, 
where a first assessment in made.  
 
Then, the second phase of the 
emergency management is the 
establishment of onsite response 
center.  It is called Di.Coma.C.  It is 
the acronym for Direction, Command 
and Control, and it is organized into 
functions.  So, you will have the 
technical function, the logistic 
function, transportation function and 
so on and ensures that emergency management onsite.  Once the Di.Coma.C is 
established, the operational committee has no more meaning to exist.  So, it is 
replaced by the on site Di.Coma.C.   
 
As you can see from bottom to top, 
this is the response to an emergency.  
So, for example, in an A type 
emergency, at municipal level, you 
will have the activation of the 
municipality operational center, the 
COC.  At the province or regional level, 
you will have a regional functional 
center that will give information to the 
mixed operative center which is at 
152 
 
province level and then at national level, you will have the Di.Coma.C that 
coordinates all these bodies. 
 
Which are the activities of the volcanic 
risk unit?  We can, let’s say, separate 
it in long-term, short-term or delayed 
time and real time.  For delayed time, 
we intend all the initiative to face the 
volcanic risk and other related risks 
and the development of monitoring 
and surveillance systems and also the 
preparation for scenarios and give 
support for the emergency planning.  In the real time or the short term, we assess 
the volcanic activity state of our volcanoes and we change the alert levels and we 
support the decision processes.  The civil protection department is responsible for 
issuing the alert level for the Italian volcanoes. 
 
Now, the main actor in assessing 
volcanic hazard is obviously the 
scientific community.  The scientific 
community is bounded to the Civil 
Protection National System through a 
Prime Minister Decree for universities 
and other scientific institutions and 
from a national law regarding INGV.  
All of them are called “Centri di 
Competenza”. Based on the directive of the Prime Minister, the Civil Protection 
Department holds agreement with the universities.  So, we can identify those 
universities and those research institutes that could match our request to reach 
our goals. 
 
This is an example of what happens on Stromboli.  So, as you can see, we have 
four Centri di Competenza, which contribute to the civil protection activities.  These 
are University of Firenze, the National Research Center, INGV and then us.  So, 
everyone, every piece of the cake has a duty, an action that matches with the 
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needs of the other and the last one, 
INGV is the one that give us the 
official communication regarding their 
monitoring system.  So, all the 
information is given to the DPC but 
always in a coordinated way.  Every 
information is useful to fulfill all our 
goals. 
 
The other action that we do in the 
long-term as what Dr. Neri said 
before, is the emergency planning.  
So, based on the data and on the 
scenarios that are given by the 
hazard maps, given by the INGV, we 
produced our emergency map for 
Vesuvius and Campi Flegrei as well.  
So, based on the geological data 
probabilistic models and so on, so forth, we were able to trace the “red zone” which 
is the zone that must be evacuated before the eruption starts and is the area that 
could be affected by the pyroclastic density currents.  We expect to take out the 
700,000 people within 72 hours.  The “yellow zone” is the one which will be 
affected by the heavy ash fall.  Now, we don’t evacuate obviously all the yellow 
zone but it depends on the direction of the wind at the moment of the eruption.  
So, the yellow zone will be evacuated, if needs, only when the eruption starts and 
only when we know that the direction of the plume.   
 
The emergency plan is a meaning of people working altogether.  For example, in 
the case of Vesuvio the national civil protection department gives the national 
guidelines for the emergency planning and all the stakeholders like operational 
structures, the component of the national system make their descending. 
 
For example, these are the specific plans we require in our directive.  It is the 
interior sector and communication plans, so means that every actor of the system 
needs to have its own interior plan that helps him to, let’s say, ensure for example 
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the safety of its personnel, of its 
assets and so on.  Sector plans that 
are made by, for example, there is 
the technical scientific sector plan 
that is coordinated by INGV to which 
all scientific institutions must match 
and then also we have regional and 
local plans that are the most 
important ones because at regional 
level, at the municipality level, should be the plans that the people living in the 
areas must clearly understand and based on which they should act. 
 
This is the workflow of the national 
warning systems.  We have two ways 
of data coming in:, the territory and, 
from the operational structures.  
Finally we have the monitoring data.  
In the Volcanic Risk Office of the DPC, 
we do an evaluation together with the 
scientific community as you see on 
the green box on the right during 
conference calls with the scientific community and the regional civil protection.  
Based on the procedures, we hold this conference call every month for the Sicilian 
volcanoes and we will shortly do also this for the Campanian volcanoes.  If the 
situation requires a specific advice, then we activate the Commissione Grandi 
Rischi.  The Commissione Grandi Rischi is the highest technical evaluation body to 
which the civil protection department can address specific questions.  Commissione 
Grandi Rischi gives also advices for the alert level change in case this is necessary 
for example, for Campi Flegrei and for example also for the Sicilian volcanoes, but 
only if situation evolves slowly and we have time to address the question. 
The last part of the scheme is that from this evaluation, then we issue the alert 
levels, and this alert level means that on the land, on the territory, on the region, 
on the municipalities, there will be some actions.  
 
So, this table represents the alert levels for a single volcano.  I didn’t enlarge 
155 
 
because it’s no matter to see 
what was written inside.  Just 
to tell that based on the alert 
level, all the actors have 
several responsibilities.  So, 
starting from the green to the 
red, the level of responsibility 
increases so the national 
government through the DPC 
becomes more present.  The 
alert level represents from green to red an increasing disequilibrium of the volcano 
ending with the happening of the national scenario.  The national emergency 
planning is based on the national scenario.  In the yellow and in the orange, but 
also in the green, there are also phenomena that are let’s say, can be faced by the 
regional and local level.  So, when we are in red, obviously, we have the activation 
of the onsite coordination (DiComaC).   
 
The change of an alert level implies a 
reaction from our emergency office 
and obviously from the regional and 
local level. This reaction is based on 
operational phases.  So, in each 
operational phase, there is a 
procedure to follow.   
 
This is an example for Vesuvius 
operational phases.  The decision of 
upgrading the operational phase from 
base to attention is taken by the DPC 
after consulting the President of the 
region Campania.  From attention to 
pre-alarm, since we are talking about 
a huge number of people, and it is a 
great responsibility, the decision goes 
to the President of the Council of the 
156 
 
Minister, from pre-alarm to alarm also as well to the President of the Council of 
the Minister.  I didn’t mention that the civil protection department belongs under 
the Prime Minister structure. 
 
This slide represents thee 
communication workflow.  
For a local level impact 
scenario, the scientific 
information is given by 
INGV and Universities 
through a volcanic activity 
advice, which is a very 
short information that 
needs an immediate 
reaction.  An immediate 
reaction is ensured by the region throughout a proper bulletin, a regional advice.  
This advice goes to the municipalities and the municipalities give instructions to 
the local people or the excursionist on the volcanoes to observe several regulations.  
Based on the agreements mentioned in the previous slides, we are developing 
together with INGV and other scientific institutions “early warning” short messages 
which could reach the municipality directly.  So, for example, there is an active 
early warning system for lava fountains existing on Mount Etna which is based on 
a multi-parametric real-time analysis.  For our national level impact scenario, the 
communication workflow is somehow the same, except that the status change 
occurs through a more complex documentation.  The DPC evaluates 
multidisciplinary bulletins and advices with the Universities and INGV in a 
conference call.  Based on the hazard evaluation given by INGV and Universities 
DPC decides eventually to change the alert level.  If this happens the information 
is sent to regions and the region addresses the application of the local emergency 
plan to the municipalities and then obviously the information to the public. 
 
In detail, which are the documents that INGV issues?  These procedures are stated 
in a 10 year agreement.  So, we have volcanic activity advices that must be 
delivered within 5 minutes from a sudden event, like for example a major explosion 
on Stromboli or on Etna, a VT or other volcanic event.  And the second and the 
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third volcanic activity 
advice must be  delivered 
afterwards, detailing the 
phenomenon.  Afterwards, 
we have the 
multidisciplinary bulletins.  
These bulletins are 
delivered weekly in green 
and yellow level for Etna 
and Stromboli, daily or 
twice a day in orange and 
red.  This means that increasing severity of the phenomenon increases also the 
production of the documentation and description and evaluation of the 
phenomenon.  Then, we have special bulletins that be delivered within 12 hours 
from the first advice in yellow and green and within 6 hours from the first advice 
in orange and red.  These are very complex bulletins.  They are multi-disciplinary 
and contain detailed information about historical event if there was one in the past 
and also evaluations on the expected phenomenon.  
 And then we have the reports.  The reports are issued every 6 months in ordinary 
for all the volcanoes, but on specific situations for example, when we call a 
Commissione Grandi Rischi could be asked to INGV in order to give a good 
documentation to the Commissione Grandi Rischi for the meeting. 
 
 So, conclusions, I will 
stress the relationship 
between scientific 
community and national 
civil protection system.  It 
is an active part and 
throughout the 
agreements, we ensure 
continuous improvement 
of the monitoring and 
surveillance system.  The 
strong interaction between 
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scientific community and civil protection improves the hazard and risk assessment.  
Civil protection addresses specific needs and requirement through operation and 
research projects among existing agreements with Centri di Competenza, like the 
case of the early warning systems I told you before but there are many other cases 
I can mention.  Both civil protection and scientific community are challenged to 
design effective scientific initiatives to increase capability dealing with volcanic 
events and the challenge is also to figure out with the technology available today 
early warning system and fastest operative tools in order to reduce the delays. 
 
We are on the good road but everything must be always improved to give the 
better scientific knowledge, operational knowledge to the people.  And then the 
last, but I think it’s the most important one, it is really necessary to improve 
communication and dissemination to the public.  The risk awareness in Italy is not 
so high, even though recently, we had several accidents - the last one in Campi 
Flegrei Caldera -.  Since the unrest phase that was in 2012, people are becoming 
more and more conscious that they are leaving inside a volcano, also the expansion 
of some fumarolic fields increases their feeling of living inside a volcano.  But it’s 
still not enough.  Education, communication, dissemination starting from the kids 
in the schools, carrying out drills about the existing plans when we are finished 
with it because it’s a huge work on it and I think it’s really important.  I want to 
mention an information campaign that the civil protection department together 
with all the stakeholders of the system is carrying out, it is Io non Rischio campaign. 
This campaign has started with seismological risk and then has been carried out 
for the hydrological and hydrogeological and then for the tsunami.  And the next 
challenge is to do it also for volcanic risk.  I think it’s a very good start to increase 
the risk awareness among people living in volcanic areas in Italy. 
Thank you very much. 
 
MC 
Thank you Dr. Mangione.  We do 
have some time to entertain 
questions.  So, if you have questions 






Thank you very much for your presentation.  I have a question.  750,000 people 
need to be evacuated within 72 hours.  Those people who need to evacuate, how 
much they know that they need to evacuate?  How are they educated in case of 
emergency they need to evacuate? 
 
Domenico Mangione 
Thank you for the question.  The people that must be evacuated need to know the 
local emergency plan.  Now, we are working still at a national framework, but each 
municipality is working on its emergency plan and once the emergency plan at 
municipal level has finished, then they will know where to go and in case of 
evacuation, they will be collected and then will be brought by the authorities in a 
safe zone and then after that they will be hosted in the twinned region.  Each 
municipality of the red zone is twinned with a region in Italy.  So, people from a 
certain municipality will be relocated in another region for the time necessary for 
the eruption to occur and finish, but still this is a great challenge because as we 
learned in several other cases, the eruption could occur and the eruption could not 
occur or can occur after month.  So, it’s a good challenge but this is the procedure. 
 
Male Participant 
So that procedure is already known by the citizens.  Do they understand that will 
be the case? 
 
Domenico Mangione 
Yes they do.  They know the procedures.  What needs to be done is only where to 






Yoshihara, the Rescue Center of Kagoshima City Hospital.  Thank you so much for 
wonderful presentation.  Depending on the risk level, the alert level, who is going 
to make a decision on what level with the government.  Your presentation has 
been very useful for me.  Now I have a question to ask, the red zone you said the 
160 
 
people were asked to evacuate who live in red zone and from the yellow zone, 
depending on the direction of the wind they are evacuated when eruption occurs.  
So, depending on the direction of the wind, do they know that they might have to 
evacuate?  Do they prepare to evacuate after the eruption occurs?  If it’s after the 
event, there may be already fallout of ash.  Will that effect the evacuation process?  
If they are going to evacuate prior to eruption, 72 hours before the eruption, do 
you actually measure the direction of the wind?  I think it’s only 10% of the time 
the wind blows in the same direction.  So at what timing, the decision is going to 
be made for the people living in the yellow zone? 
 
Domenico Mangione 
Thank you.  Well, the decision is somehow related to the wind direction obviously 
and we develop together with INGV very reliable simulation models that could tell 
us throughout a very detailed weather model where the wind is going to go and 
where the ash is going to be dispersed and how the amount of ash on the ground.  
So, with that forecast, I mean when the eruption starts, we will already know 
where the wind is going to go and it would be more easy to evacuate those people.  
The people in the yellow area know that they are in the yellow area and know that 
in case of an eruption, they will be evacuated according to the wind speed.  There 
is also a national directive for the people living in the yellow area that say a sign 
let’s say, for example for the critical infrastructures some added values, means 
that the line that you saw before – I’ll show you –this line here, the outermost is 
the one on which we based the yellow area.  It is basically an intersect with this 
line here that represents the 5% of exceedance of 300 kilograms per square 
meters of ash that is the threshold for the roof collapse.  So, we basically made 
this intersect and these are the municipalities that could be affected by heavy ash 
fall.  Now these municipalities all know about it and through the national directive, 
they also guideline the critical buildings in this area for example, must be 
strengthened to hold 400 kilograms per square meters.  So, there are some things 
that we are doing but still also here, we need to arrive at the local people.  So, as 






So, this yellow area immediately after the eruption, the pumice may fall, will they 
be exposed to the fall out of pumice or do they have to hide themselves to protect 
themselves from the falling pumice? 
 
Domenico Mangione 
For sure, there are also some guidelines on the ash problems that obviously an 
eruption could provoke.  But in this case, there are also the local emergency plans 
to face this.  So countermeasures could certainly be taken but let’s say, people are 
surely not told to go outside with an ash fall obviously and there should be 
gathering areas where people could go and obviously there will be countermeasure 
for example, cleaning the streets in order to better facilitate evacuation of the 
people or masks and everything would be needed for sure.  I mean, this is what 
it’s containing inside each municipality plan.  So, the countermeasures to face the 






So, this will be the last presentation in part one.  We have from the cabinet office, 
disaster management person.  We have Masayoshi Hirose to talk about volcanic 





Thank you very much.  I am from the cabinet office and my name is Hirose.  So, 
my presentation is about volcanic disaster management in Japan but first I would 
like to talk about what kind of disaster management system that we have and 
what we are doing in view of volcanic disasters.  So, this is the national level, 
central government structure when it comes to disaster management.  So, this is 
the cabinet office over here.  Under the cabinet, we have a minister of state for 
disaster management.  In 2001, this current structure has been made and since 
then we’ve had a minister of state in charge of disaster management and we also 
have people who will be in charge of making policies and also how to take response 
once the disaster strikes who will be in charge of the operation.  So, they will be 
coordinated and then under that, you have these ministries and agencies and as 
we have been hearing, JMA is here under the Ministry of Land, Infrastructure and 
Transport and Tourism and also we have the agencies in charge of disaster 
management.  So, sometimes the top of these organizations are ministers.  
Sometimes they come from the private sector or from the general public.  So there 
is a lot of threat of ash fall covering Japan.  And also there are threats not just of 
volcanoes but also flooding as well as earthquakes. 
 
In 1961, we had the basic law on disaster management.  That was set up because 
of the 1959 Isewan, Ise Bay typhoon and also we had the Great East Japan 
Earthquake and before that in 1995, we had the Great Earthquake in the Kansai 
area, but before that in 1959, a big typhoon hit Japan that was in the Ise Bay and 
that’s when the basic disaster management plan was established to set up the role 
and organizations that is necessary for disaster management.  That was set up in 
1961 and since then we have been viewing this structure but the basis has been 
formed back then and also we have the Central Disaster Management Council and 
members are ministers as well as the Prime Minister.  They will form the basic 
plans and also give directions concerning very critical infrastructures.  So, the basic 
disaster management plan, what does this include?  So, first it covers all kinds of 
disasters, natural disasters, you have volcano disasters here but also snow and 





So, we have disaster prevention and preparedness and then emergency response 
after disaster strikes and then we have the recovery and reconstruction phase.  
We have these three different phases and during the Isewan typhoon, the agencies 
and ministries roles were not very clear.  Therefore now, the rules have been 
clarified.  What is it that the national government does?  What is it that the local 
government does?  What is it that the residents need to do?  So, the roles of each 
individual party or stakeholders are clearly written.  Now, at the national level, you 
have the Prime Minister and we have the Central Disaster Management Council 
and they form the basic disaster management plan and then you have the 
designated government organizations, the 24 ministries and agencies.  They all 
have their own plans for disaster management and they will be implementing this.  
So, based on the basic disaster management plan, each organization will have 
their own plan and will be implementing that as we heard in the Italian case, but 
we also have this designated public corporations, about 60 or more corporations 
are involved.  So, they will be in charge of the lifelines or during the emergency 
situations, they will be the people in the logistics and transportation industry.  So, 
they are from the private sector but they will also have plans to help and respond 
to the disaster situation.  So, under that you have the prefectural level.  Prefecture 
will have their prefectural basic disaster management plan.  They will have their 
own local government organizations that are designated and local public 
corporations that are designated.  It may not be the prefecture will designate them, 
the national government may designate that. 
 
I forgot to say at the outset, but I am at the cabinet office and so the cabinet office, 
we also have some interns and part-time staff, about a 100 people working in 
Tokyo under the cabinet office and these organizations here, the JMA will have 
their observatories.  They also have their local observatories and the Fire and 
Disaster Management Agency, and the people who will actually implement the 
plans will be the staff that are in the local area.  So, each of these agencies may 
have their own branches in the local area but some may tie up with local 
organizations when the actual plan is implemented.  Now as we heard in the Italian 
case, just like that, let’s say if something happens, what is it that the government 
does?  So, once a big disaster strikes, you have two different taskforces.  For larger 
disasters, you have the emergency taskforce, which is headed by the Prime 
Minister and all the ministers will become members.  So, during the Great Hanshin-
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Awaji Earthquake in 1995, the rules have been reviewed and since then this 
taskforce has been established after the Great East Japan Earthquake. 
 
Now for smaller scales earthquake, but if the prefecture alone cannot handle this, 
for example if you have a lot of casualties, more than 100 people dead and missing, 
in that case, there will be another disaster taskforce, a smaller scale taskforce that 
is set.  In this case, the Prime Minister will give the order to set this up and this 
will be headed by the state minister in charge of disaster management.  So, 
according to the law, this is what is supposed to happen, but even before a disaster 
strikes, let’s say a big typhoon is approaching, in that case, the state minister in 
charge of disaster management will set up an alert meeting, an alert council to 
prepare before the disaster approaches and also when the task forces are started 
up in Tokyo, you will then have another local taskforce in the local area.  So, you 
have the headquarters in Tokyo and then in order to coordinate and speed up 
responses in the local area, you would have another taskforce that is held in the 
local area. 
 
The vice ministers may be sent to the local area and try to hear what kind of 
demands the affected people will have and what kind of response is necessary.  
Now looking at what happens in a volcanic disaster.  So, overall, the coordination 
will be done by the cabinet office.  The volcanic hazard map for each volcano, what 
kind of hazard is expected, that will be identified by the prefectures together with 
the national level government and NIED and other national research institutes will 
also be involved as well as universities and the listing doesn’t actually indicate 
which has the upper hand or which has more authority here, but the JMA actually 
will be in charge mainly and for evacuation and other operations, the 1961 basic 
plan will be followed in order to issue the evacuation orders and that will be the 
role of the municipalities.  I believe the JMA person will talk about this, but the 
CCVE will carry out data gathering as well as data exchange, I am sorry the CCPVE, 
and we have heard about the 110 active volcanoes.  The cabinet office is looking 
at this from scientific viewpoint and societal viewpoint as we have already heard.  
Many of the volcanoes are located close to tourist sites and so there are specific 
characteristics of each of these volcanoes.  So, if we can look at some of the 
eruptions in the recent years, we have the Sakurajima eruption which is quite 
active, a lot of ash fall out is observed, so level 3 alert has been issued and this is 
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Mount Unzen where a pyroclastic flow killed 40-some people and Mount Usu in 
2000, before an eruption 16,000 people were evacuated.  We were able to 
evacuate them safely.  Therefore, there were no casualties and then in 2000, 
Miyake-jima island, all the islanders had to be evacuated in this case, roughly 4000 
people had been evacuated and they have been in evacuation for 4-1/2 years.  In 
2011, Shinmoedake and Unzen, and then Mount Ontake in 2014, about 58 people 
died and we are still looking for people who went missing during this eruption.  So, 
when these disasters strikes, the local taskforces will be established and also the 
emergency taskforce will be established as well in order to deal with the situation.  
So, this is the Mount Ontake situation.  Mount Ontake.  We have seen great 
casualty.  This mountain is on the border of two prefectures.  It’s about 3000 
meters high.  I don’t climb mountains, but it was quite a popular mountain among 
the climbers and there were some ropeways also established and so you have 
these little huts along the way showing how popular this mountain was. 
 
Right before the autumn leaves changed colors, in the morning on September 27th, 
the eruption started and in the afternoon, ready taskforces, the headquarter in 
Tokyo and the local headquarter was established and this is what actually 
happened.  So, the local taskforce headquarter, the firefighters, police, JMA, MLIT 
also was involved, especially rescue operation was the key here.  Therefore, the 
activity criteria had to be set.  Researchers will talk about safety aspects but during 
these meetings when all these stakeholders got together, there were reviews as 
well as discussions being made and then what was it that the national government 
did during this crisis or during an eruption?  Well, of course, we need to establish 
laws, the government will establish laws, also provide some restrictions.  We have 
this active volcano law.  In the 1960s and 1970s, the Sakurajima eruption was 
quite active and in 1971, the active volcano special measures law was established.  
Farming was also very much affected.  The focus was on the ash fall out and then 
in 2014, because of Mount Ontake eruption, the law was reviewed and revised with 
a special focus on the evacuation of citizens and this looks at the actual changes 
made to the special measures law. 
 
Now, the basic policy was determined by the national government and in that case 
the area to be alerted will be designated.  There are 111 volcanoes and we select 
the 24x7 monitoring volcanoes to identify where there is a higher risk and by 
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incorporating stakeholders, evacuation plan is made and this volcanic disaster 
management council is to be established by law and then we need to involve 
volcano experts as a member to these management council so that administration 
and risky operators and self-defense and police can create the evacuation plan 
when there is no eruption and that is what the law requires the localities to do.  
There was alert level discussion about depending on the alert level from 1 to 4, 
but it won’t move in the order but evacuation plan has to be created equivalent to 
the level of alert. 
 
So, this is the document for Mount Fuji, Ministry of Land, Infrastructure and 
Transportation and other branch offices of the ministry identified risky area and 
where will be the impact of pyroclastic flow and lava flow and so on and so forth.  
By having a prefecture in the center of this creation, they created this and there 
is discussion about alert level which was mentioned by Mr. Iguchi.  The area has 
to be identified to issue alerts in order for them to know what to be done and this 
is the mountaineers and residents and we have different color coding for the 
audience of the alert. 
 
So, this is something we have already started doing.  In line with the level of alert, 
we are to create a different evacuation plan.  Cabinet ministry, as I said before, 
doesn’t have any local presence in volcanic area and there are only 100 people in 
this department, so we can assign only 1 per 1 volcano which doesn’t really help.  
So, what the cabinet office can do is to show directions for the local governments 
and municipalities, so that they can work towards that direction.  What we are 
doing is to make sure evacuation plan is feasible.  So, it has to be specific and it 
has to be practical.  At what timing, who would have to go and evacuate to where 
through what kind of transportation measures.  Those have to be specified.  It is 
the example of Sakurajima Island and volcano – which area people have to use, 
which ship to evacuate is indicated in here.  So, as one of the example of cabinet 
office, national government and local governments, they are two different 
stakeholders.  So, our role is to make sure we have enough manual ready for the 
local municipality to create evacuation plan and we are making briefing of the 
manual, so that they can create evacuation plan and in Ontake, the casualties were 
the tourists, not the residents.  So, we therefore need to cover not only residents 
but also mountaineers as well as tourists.  We have a very thick manual and we 
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are now explaining them to the local municipalities – the huts already are built 
around the volcano, so if we know how many of them are they, we can use cabin 
or shelter, so we are actually making the guide and manual for those operators of 
huts and cabins to do whatever they need to do under emergent situations. 
 
As is mentioned, depending on the volcano, the risks and hazards are different and 
how much threat the eruption can cause to the residents are different and also 
there are different types of eruptions in Japanese volcano.  There are 110 
volcanoes.  It’s not that they are erupting all of the sudden, so there aren’t many 
experiences of eruption by local municipality members, flooding and earthquake 
and other risks.  There are 1700 local municipalities.  While they are working within 
their cities, it’s not the case that all of them are exposed to the emergency 
situations of natural disaster including volcano eruption and earthquake and so on 
and so forth.  So, creating manual alone may not really help a lot to local 
municipalities because of the lack of accumulation of experience.  So, we created 
manual but it seems the manual doesn’t really help a lot in terms of creating 
evacuation planning.  So, we set a theme for year – for a given year, like the 
creating the evacuation plan for mountaineers and tourists that was 4/2016.  And 
also for this year, we set up some themes, promoting the local municipalities to 
create evacuation plan in order to cater to the needs for mountaineers as well as 
local site travelers. 
 
So, we are now trying to have smaller granularity approach for the local 
municipality to be able to come up with evacuation plans because evacuation plan 
is a first step.  This is rather complicated but 155 evacuation plans have to be 
created of which only 41 of them are created and as of the March, there are 60 or 
so plans made out of 155.  So, we would like to make sure there will be more 
evacuation plans made.  Now, we need to do some enlightenment activities.  We 
need to create some videos or visually appealing information because eruption of 
volcano is not so often, so we are creating computer graphics and animation to 
teach the mountaineers as well as operators of mountain huts, so that they would 
know what needs to be done.  This is not just for eruption of volcano but also for 
earthquakes, maybe we have to enlighten each and every people in this kind of 
disaster risks, so that they know the risks associated with climbing mountains for 
example and therefore what sort of preparation they need.  The level of the alert 
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maybe now 1, but while they are climbing mountains, if it’s a volcano, they may 
have to suffer from a rise in level of alerts to 2, 3, and 4, so those things need to 
be understood by the public in general.  So, we are therefore doing all these kinds 
of graphic presentations as well as other information provision to make sure 
everyone can understand. 
 
Now, for volcano, research and other institutions need to exercise their level of 
expertise to make contribution.  I talked about central council but at the cabinet 
ministry, we have volcanic disaster management measure conference including Mr. 
Ishihara and so on so forth.  This is a cross ministerial activities, although there 
are different ministries participating but after Ontake eruption, we are sure that 
we need to bring forth our measures against volcanic disasters, so that is why we 
created this meeting and also there was the Volcanic Disaster Management Council 
established but in order for them to create evacuation plan, we created a 
conference for communication and collaboration of volcanic disaster management 
councils so that local municipalities can share their experience of eruption to other 
municipalities which don’t really have any eruption experience.  So, this is 
information sharing conference that we set up and also the volcanic disaster 
prevention councils need to be participated by experts but the expertise that 
Volcanic Disaster Prevention Council require is diverse and therefore one council 
cannot invite all the needed experts and therefore, we came up with this 
conference for communication of volcano experts participating in volcanic disaster 
prevention councils to share information among experts and this is a track record 
of meeting that held thus far. 
 
After Ontake eruption, these are the meetings that are being held.  We want to 
have more discussion as to the direction of countermeasures and the measures to 
prevent volcanic disaster and this is a photo participated by local municipalities.  
We are having more participants after Ontake eruption because of the very rare 
case for eruption to occur in Japan.  We are trying to make sure people who have 
experience can talk about their experience to people who haven’t got any 
experience.  So, we have been gathering everyone once per year altogether to 
share and discuss.  We sometimes are scolded not doing enough by experts but 
experts are gathering information and discussing.  We are being guided by experts 
in that manner.  So, that’s all I wanted to share with you at this point.  I am 
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speaker number 6 and now I know everyone has been saying conclusions which I 
don’t have.  So, in place of conclusion, what I want to say to you is that disaster 
prevention tends to be triggered after big disaster, flooding and also the active 
volcano law also another case that is triggered by large disaster.  Earthquake and 
volcano were sometimes explained altogether but Hanshin-Awaji and East Japan 
Earthquakes, those are unprecedented earthquakes that we experienced.  So, 
going forward for volcano, we need to anticipate what could happen with volcanoes 
that we have in Japan.  And the risks of ash fall outs, 1707 ever since 300 years 
have passed.  That was one of the biggest ash fall out experience by Tokyo like 
more than 20 centimeters.  That could be much more disastrous impact than East 
Japan Earthquake, so of course we need to anticipate what is not anticipated, but 
Kagoshima prefecture, there are experiences of ash fall out and issue relating to 
that.  So, we want to experience other regions disaster experience for all regions, 
so the large scale ash fall out is something that we want to focus on as a first step 
going forward as cabinet ministry.  I would like to declare this as a kind of 




It is already 2:45, so we will like to begin the panel discussion.  As we start the 
panel discussion I thought maybe all the panelists should be invited back on stage 
but two of the panelists have not made their presentations yet.  The remaining 
three had already opportunities to present.  So I would like to first invite the two 
panelists who haven’t had the opportunity to say something.  So I would like to 
give them the opportunity to introduce themselves and then I would like to give 
you the overall summary before the panel discussion and then I would like to invite 
everyone to the stage.  Is that okay?  Now, I would like to invite Mr. Nomura who 




Thank you for the introduction I am Nomura from JMA.  From early on this morning, 
JMA was criticized.  I started to regret but I as a matter of fact was quite 
comfortable here because all of the criticism that is given to us has been given 
with love, out of love.  I believe that all of these experts are volunteers who 
volunteer to work with us, so I would like to ask for the continued advice from 
those experts.  So within the limited time I would like to explain what we do at 
JMA with four slides that I prepared.  Starting off on this slide, volcanic operation 
of JMA was established in 2002.  We had a Volcanic Information Center back then.  
There were four Volcanic Observation Information Centers (VOIC) in Sapporo, 
Sendai, Fukuoka and Tokyo.  In the Osaka area, there aren’t as many volcanoes 
so we excluded that so four areas were set for information centers.  In each center 
have their own volcanoes to watch for, 365 days continuous information extraction 
took place.  So it’s continuous observation at four areas which had very active 
volcanoes.  24x7, 365 days throughout the year if anything happens they should 
be able to respond and immediately issue alerts or advice if necessary.  The data 
is shared online where the data or the products that are necessary for observation 
will be established so the systems for observation, systems for communication all 
of these are redundantly installed in Fukuoka and Sendai.  If one of the systems 
fails there will be the backup system in operation for making sure the continuation 
of the observation.  Other speakers used the same slide so we do observe.  We 
look at the frequency in microphone to look at the vibrations, seismic monitoring 
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with a seismometer.  We do use cameras.  The aerial photos are taken.  We do 
use tiltmeter and GPS measurement as well. 
 
All of these measured data as I said earlier are observed 24x7 or necessary 
information or alerts will be given.  With various set of data what is happening in 
volcano will be interpreted by us with the cooperation of all the experts – is it going 
on underground?  Does the rupture take place on surface and so forth?  When the 
information is summarized, that will be communicated to the general public 
through local government and mass media.  Eruption warnings – as already 
explained this morning, we have two kinds, one for mountaineers, the other for 
the general public.  As you can see here, if it’s not meteorological warnings, we 
have advice warning and special warning.  There are three different levels. 
 
The volcanic eruption warnings come with the alert level with appropriate actions 
to follow.  We were advised early on that when alert is given citizens, the 
municipality members may not know exactly what to do.  For the very first time 
at JMA, we actually tied the emergency response to the alert level.  As a matter of 
fact, if there is a warning for heavy rain we will say– it will be advised depending 
on the threshold of the precipitation volume in specific millimeters per hour.  So 
the phenomena and alerts are linked for other meteorological alerts, but in volcano 
warnings, we would start off with what one should do.  When the residential area 
is close to the vents, there will be serious impact on the residents so the level 
maybe 4 or 5, a higher level.  So the intensity of eruption will be a reference but 
the level this is based on exactly what residents should do.  So, emergency 
response is the basis for deciding which levels of alerts are to be given. 
 
So, what we do today at JMA, we have about 140 years of history, so we have 
done this operation all of these years but the recent system was established in 
2002.  As I said in the very first slide when these Observation Information Centers 
were set, we modernized our system.  So it is a new system.  What happened 
before these centers were set?  In a section of JMA in 19th century, we have 
continued volcanic observations.  For very active volcanoes, we are focused on 
these active volcanoes for observations.  Observatory scientists observe for 
locations close to the volcanoes immediately before VOIC was set.  We set up 
Volcanology Division in 1995.  Little bit more than 20 years ago, the organization 
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was renewed so our recent system was established more recently.  Then what 
actually took place after VOICs were set?  We actually enhanced our systems for 
monitoring.  Even before 2002, as I said we had monitoring in 20 locations but 
then after 2002 we decided to cover 47 different volcanoes more than double the 
number of volcanoes we have observed compared to before 2002.  We actually 
buried seismometer at a depth of 100 meters from the ground surface.  As I 
showed you earlier, this new warning system is 10 years old, so our information 
communication system is rather new as well.  As Mr. Hirose from the Cabinet Office 
said the councils were set for all of the stakeholders to get together and discuss 
and this Volcano Disaster Management Council was set in 2007, recent as well. 
 
Last year we actually changed the VOIC into Volcanic Observation Warning Centers 
rather than information centers.  Now we have 80 people working there.  Twenty 
seven years ago, I joined JMA and volcano was a very small group in JMA.  It 
transferred to an office.  Today, it is a bigger division.  It has grown in size too.  
This is as well a new thing in organization.  So our observation team is still young.  
We are still growing.  We are in the midst of developing as well.  As I said, Sendai 
and Fukuoka we have CPU systems, redundant systems installed.  This is third 
generation system that was completed this year.  So now that we have systems 
in place, we really have to increase the capabilities to observe and understand 
volcanoes.  To back this up, the latest systems, we are trying to analyze how high 
the magma is moving up under the ground and also the members of the Volcano 
Disaster Management Councils, we actually share information with the members.  
So what we are doing is trying to collaborate better and improve the overall 
integrated systems so that we can better evaluate the conditions of volcanoes.  So 
in that sense improving evaluation, we have to have good training, we have to 
make sure that there is a clear career path for the staff members.  All of these 
issues are now internally discussed within JMA.  As I said, we do receive criticisms 
but as I said we are improving every day.  Thank you. 
 
Toshitsugu Fujii 
Thank you very much.  There will be a discussion at the panel discussion session 
so without taking questions I would like to move on to the next speaker.  From 
June this year Dr. Ishihara has become the Chair of the CCPVE so I would like him 




I am Kazuhiro Ishihara.  So this slide shows photos of CCPVE and the eruption of 
Sakurajima some 33 years ago.  I was assigned to Sakurajima Volcano 
Observatory, Kyoto University in April of 1974 and in July of the same year the 
CCPVE was established.  At that time, there were eruptions almost each day at 
Sakurajima.  Few hours or few days, eruption continued.  That was the situation 
back then in 1974.  Now Dr. Iguchi discussed a lot about what I wanted to discuss 
and also Mr. Nomura said that JMA will make tremendous effort going forward.  It 
seems therefore I have nothing to speak.  But I would like to talk about CCPVE 
with its structure and role and also talk about the volcanic observation as well as 
the volcanic scientists here in Japan now and going forward. 
 
Now there was a speech by Mr. Hirose from Cabinet Office.  1972 October, there 
was a violent eruption at Sakurajima and then the eruption activity level increased 
and Geodesy Council proposed that the National Project of Prediction of Volcanic 
Eruption (NPPVE) has to be created and also the law regarding the active volcanoes 
was established as well and the CCPVE was established in July 1974.  So based 
upon the law and based upon the NPPVE, universities and research institutes and 
JMA and all the other institutions started to research.  The purpose of such 
activities is that the data would be used for actual administration organization for 
example JMA and the Japan Coast Guard.  So the CCPVE was established in order 
to enhance quality of data that are being used by the JMA and Coastal Guard Japan.  
Takeshi Nagata said that it also has to be used by disaster prevention not just 
volcano forecasting and therefore land agency of Japan and Ministry of Education 
participated in this organization.  Now this is the structure of the CCPVE.  The main 
conference is composed of 31 members from JMA, research institutes, universities 
and related ministries. 
 
This CCPVE has subsidiary bodies for example management, boards and task force 
as well as other types of workgroups.  So in the case of emergency, the task Force 
would be convened to respond to the situation immediately.  However, CCPVE is 
not composed just by 31 members but also throughout Japan.  In Hokkaido, there 
is the Geology Institute in Hokkaido established by the Hokkaido Prefecture as well 
as other national and prefectural institutions who are also collaborating with CCPVE 
with their activities.  There are some reforms in the government as well as the 
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universities.  There used to be nationally owned universities back then but now 
university is an administrative independent organization which is independent from 
the national government.  However, the subsidies from the government is reduced 
and therefore some of the research or volcanic observation carried out so far by 
the so-called national universities will become more scarce, therefore JMA’s 
capability on volcanic monitoring will not be supported by university in near future.  
So that will be an issue. 
 
NPPVE showed 44 years ago the basic concepts of prediction of volcanic eruptions 
that the detection of magma movement underneath of the volcano will be quite 
important and that that research should be progressed in overall volcanology not 
just prediction of eruption and stressed the importance on the utilization of 
research outcome to the actual activities of JMA.  Now we have been able to 
measure various kinds of volcanic data because of the efforts by our forerunners.  
There are various methods now used to anticipate or capture magma movement 
and that actually enhanced the quality of observation by the JMA and we are now 
able to introduce Eruption Warning System.   
In the past, the JMA staff members were doing volcano monitoring at weather 
stations near volcanoes but now watch various kinds of data on volcanic activity 
at monitoring rooms in Tokyo, Sapporo, Sendai and Fukuoka which are so many 
100 kilometers away from volcanoes, as data are transmitted from devices 
installed at volcanoes.  But do you think that it is actually progress in volcano 
monitoring and in quality of prediction of volcanic eruption?  Prof. Iguchi and other 
experts in volcano monitoring onsite may think differently.  
 
In Japan JMA has authority to issue volcanic alerts. Basically JMA is centered in 
monitoring meteorological activities or weather forecasting, and expert in volcano 
monitoring is few.  This is quite different from New Zealand, Italy, Indonesia and 
the USA.  Institutions or agencies of volcano monitoring in these countries are not 
tasked with weather forecasting but on volcano and geological hazards.  In other 
words, we don’t have many volcano specialists at the JMA and most of JMA staffs 
have little knowledge about the characteristics of eruption of volcanoes in Japan.   
 
Sometime we feel difficulty to discuss with JMA staffs at CCPVE meetings. They 
need to understand the difference between volcano monitoring and other tasks. 
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Even if volcanic eruption is small, yet it can kill people. In contrast, small 
earthquakes, tsunami and typhoon will rarely cause casualties.  So that is a 
difference when issuing the warning or alert they need to understand.  And also 
status of the volcano division within JMA is relatively low and therefore issuance 
and release as well as sending mobile team tend to be lagging behind which was 
mentioned by Prof. Iguchi.  The volcano division and the earthquake division had 
better be separated rather than putting all of them together into one department.   
 
Lastly, in volcanic disaster prevention what is the role of a university researcher?  
I would like to introduce my opinion from my experience.  Universities and research 
institutes have to focus on its core competence that is educating and training and 
doing research and if there is enough resource, we may contribute to the CCPVE 
or other volcanic disaster management activity maybe collaborated with other 
researchers.  We, researchers tend to feel that we are the centerpiece of the 
activities but it is not.  Local people living around volcanoes are the center.  
Volcanic eruptions and disasters are complicated events that require experts from 
different disciplines and we have to gather wisdoms of different experts for 
mitigation of volcanic disaster.  
Finally, I would like to introduce basic concept of on prediction of volcanic eruption, 
which was thought 30 years ago by the group of university volcano observatories 
and showed for general public through a pamphlet. Scientifically satisfactory 
eruption forecasting is not easy.  The objective of prediction of volcanic eruption 
is not correctly forecasting the eruption but instead to encourage people to 
evacuate from dangerous zone and to protect lives of those people.    That is all.  
Thank you very much. 
 
Toshitsugu Fujii 
So we have heard from two people who will be among the panel members.  But 
before we go into the panel discussion, I would like to just summarize what we 
have heard so far and also point out the major topics of the panel discussion. 
 
So if I may be given some time.  This is taken from Dr. Mangione’s presentation.  
Now if we put in the Japanese response structure, the JMA and the CCPVE will be 
orange, cabinet office blue and for the local small eruptions it will be like this and 
this is for the bigger national level impact.  So, the cabinet office will come out, 
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not the prefecture.  So, the structure seems rather similar, however, as the Cabinet 
Office presentation showed I just added a few things.  Mr. Hirose has indicated 
about this part so survey, research and observation.  Through information sharing 
of the CCPVE, we now have many research institutes coming together and with 
the JMA we are now able to share a lot of information.  Hazard maps will be carried 
out by the local governments and Erosion control.  If we look at Italy, INGV is 
actually carrying this out for all the volcanoes.  INGV is carrying out survey, 
research as well as observation although it does get help from the University of 
Firenze.  But in Japan’s case, what is the characteristic is as listed here we have 
many ministries and agencies coming together.  It is not several research 
institutions under one ministry, it is actually lot of ministries and agencies as well 
as research institutes and universities and the CCPVE is the forum for collaboration.  
But there is no law that we operate on.  It is simply a private advisory body of the 
JMA Director General and also when it comes to volcanoes unlike our earthquakes, 
we do not have any governmental headquarters and many people have pointed 
this out.  Mr. Nomura also admitted to this but the JMA doesn’t really hire 
volcanologists.  Basically, the research and survey is carried out by the universities 
and research institutes but now universities cannot be depended upon. 
 
It is not just for the volcanoes but if you look at the number of papers that 
Japanese universities would be issuing this is the USA, China and from 2005 you 
can see that China is increasing, USA also is increasing, and this is South Korea 
and the UK.  Japan was on par with UK but after 2005 as Mr. Ishihara said ever 
since the national universities have been incorporated you can see that Japan’s 
activities have been stagnant and you can see that when you look at the share of 
global articles this share is going down.  So, it may mean that it is not just for 
volcano research but even in other research areas we may not be able to rely too 
much on universities, however, if you look at the map among the G7 countries 
although you can include Italy but Japan, the whole of Japan could be threatened 
by earthquakes and volcanic disasters.  It is quite different from the USA or from 
European countries at least the capitals of these countries may not be affected by 
earthquakes or volcanoes.  So now the Volcanic Disaster Management Council is 
thinking about how better the stakeholders can collaborate but is it okay to just 
think about collaboration? Is it going to be enough? Do we not need more experts? 
And as Dr. Nakada talked about the observatories are responsible for observation 
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but they are not involved in the crisis management.  That seems to be common 
among other countries be it New Zealand or Italy but as Mr. Nomura said and 
explained the alert levels and also evacuation these two are linked together.  So, 
it is not just about risk assessment, risk management is also part of JMA’s roles.  
So this is what is happening in Japan.  Is this a better way to go about it or not?  
That is something we want to look into.  So, as for the panel discussion, I want to 
look at the relationship between volcano monitoring and research or volcanologists.  
Right now we have many institutes getting involved but what is the better way to 
go?  The second theme I would like to pick up is hazard assessment and risk 
management, what is the relationship between the two?  JMA actually is stepping 
inside risk management but is it good for an observatory to be doing that?  What 
is the thinking of the other countries?  That is what I would like to take up in the 
discussion.  Now I would like to ask the panelists to come up on the stage and we 
will be talking about these two themes and after we finish the discussion on one 
theme I may open the floor to questions from the audience.  So may I ask the 
panelists to come up on the stage please. 
 
So we would like to start the discussion here.  As I said, the very first theme is, 
JMA monitors and observes volcanoes but volcanologists are shorthanded and 
there is no clear career path within the JMA for volcanologists.  I would like to 
invite opinions of overseas experts what they think of the current Japanese system 
within the JMA, starting with Dr. Neri please. 
 
Augusto Neri 
Professor, okay so about the two points you mentioned I think I already briefly 
touched these points in my presentation.  I mean the same history of INGV is the 
history of the concept of putting together the efforts aimed at monitoring of the 
volcano and the effort aimed at understanding of the dynamics.  Just very briefly, 
INGV was formed in 1999 from the merging of five different institutes.  Some of 
them were very renowned volcano observatories including the Vesuvius 
Observatory and others were just CNR, the National Research Institute of Italy 
that were just focused on research.  But it was very clear at that time that better 
understanding of the dynamics of the volcano was only possible if we would 
combine the monitoring activities associated with the surveillance of the volcano 
with the understanding of its dynamics.  This has really been the whole idea, the 
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main idea at the base of the formation of the INGV and after I would say almost 
20 years of experience I think I can say that it was really the right idea because 
there are so many synergies between these two activities that nowadays it is 
almost impossible to talk about one without mentioning the other one.  I want to 
just mention one point more regarding the monitoring.  A large part of the 
monitoring network have been developed not just for surveillance purposes but 
just to better understand the breath of the volcano, just to follow in time and space 
its behavior.  You basically understand that the same network can be used for 
service, for service to the Civil Protection to save people, to save the lives of people.  
So to me, it is almost similar to distinguish these two aspects.  That is why in our 
institute the research goal and the surveillance, the service goal has been carried 
out by the same people also with the synergies in terms of costs because basically 
you can study the same system with the same resources but provide actually two 
different services – one the gain of knowledge and the other one providing of a 
service.  So, I think this is a really the basic, the fundamental of our institute.  I 
think this is the main point I wanted to mention. 
 
Toshitsugu Fujii 
Thank you so much.  As Dr. Neri said monitoring, surveillance and research 
combine together and so having them together is very important.  Now Dr. Jolly 
do you also like to respond? 
 
Gill Jolly 
The experience that we have at GNS is similar to INGV.  We were formed by the 
merger of the Geological Survey of New Zealand and the Geophysics Institute of 
Department of Scientific and Industrial Research back in 1992.  We were effectively 
given the mandate to be doing the monitoring and the research together under 
the same roof and I think that has been really important.  I see it as a bit of a 
cyclical activity.  The research is informing the monitoring and then the monitoring 
people can actually provide better data to inform the research.  So I think that the 
two go hand in hand in partnership.  One thing that we have established in New 
Zealand as well in order to maintain and develop the links with the universities and 
the other institutes that are involved in volcano monitoring is to have a series of 
advisory panels so it sounds a little bit like your CCPVE whereby we have for each 
group of volcanoes so for the Central North Island volcanoes, we have an advisory 
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group and the core of that advisory group is GNS as the monitoring agencies, we 
have the universities sit on the advisory group as well and we also have many of 
the responding agencies too.  So, we meet on a regular basis, understand the 
issues that are being faced by the responding agencies and we can actually define 
and target the research and the monitoring to improve how we respond to those 
active volcanoes. 
 
So, that is at a regional level on different groups.  So we have one for the Central 
North Island, we have one for the Taranaki, we also have one for the Caldera 
volcanoes and then we have a national advisory panel as well and that gives a 
forum for all the institutes to come together and think about national priorities and 
that is actually hosted by the Ministry of Civil Defense, and Emergency 
Management.  So they act as a secretariat to coordinate that activity but at the 
core of it is GNS as the monitoring and the core research agency that is involved.  
Just to kind of reflect as well on the importance of that partnership between Civil 
Defense and the monitoring agencies, one really good example of how we work 
together in the communication is that the monitoring agency and Civil Defense 
actually front up to the media together in the event of something happening so 
that both the responding agency and the science agency can talk together on their 
particular area of expertise and that shows the unity of the information that is 
going out that we’ve talked together, that we understand what each other’s 
concerns are and it provides the media with the single time and place where they 
can get the answers to all the questions that they require. 
 
Toshitsugu Fujii 
Okay thank you very much.  So as the two foreign experts mentioned, the 
researchers and those who monitor are very closely knit and otherwise it is not 
effective to have separate monitoring and research and also the communication to 
the public as well.  This is vastly different from what is happening in Japan as was 
already introduced from early on Japan seems to have its unique system which is 
different from others.  Mr. Nomura from JMA, what is your opinion about the 
different situation that we have after listening to overseas experts? Would you like 





Yes there are multiple approaches.  In case of Japan what is critical to us is that 
first of all we are observing 50 different volcanoes, so many volcanoes and 24x7, 
365 days we have people, systems in place to observe all these volcanoes.  We 
have a network.  We have to have a thorough network to make that happen.  I 
think we have been successful in maintaining this system.  So that is the basics.  
Do we have experts? There are not many experienced old time experts but we 
have OJT scientists, and there are people who used to work at research institutes.  
They are not all researchers.  Those who are monitoring are not exactly 
researchers but when necessary the information and knowledge is always available 
for them.  They are able to access the necessary knowledge although we do not 
think the current situation is the best.  How can we provide expertise to the 
members that is a challenge that we need to solve but the fundamental system 
being able to observe all of these active volcanoes is there in place. 
 
Toshitsugu Fujii 
Monitoring to find anomaly is fine I think with the current system but how are we 
going to evaluate and assess as Mr. Iguchi said?  It is not always easy to follow 
the manuals and procedures.  Often times researchers are the best person who 
can monitor and come up with the best results.  Maybe the current system can go 
some way and as Mr. Nomura said I wonder what the cabinet office thinks about 
this.  As Mr. Ishihara says the university researchers are volunteers, they actually 
get together at CCPVE.  This is a lasting permanent structure that could last forever, 
a long time. 
 
Masayoshi Hirose 
So from Cabinet Office disaster prevention capability by the nation as well as 
regional quality has to be enhanced.  That is first and foremost important for the 
Cabinet Office.  The academic position of Japan is now coming down vis-à-vis every 
other country that was mentioned by someone but our concern is not just about 
volcano but the disaster prevention research, what is the level of our research in 
the global context is very important.  So current observations and monitoring as 
well as disaster prevention planning how are we going to implement disaster 
planning in the real society is what we are focusing on.  So, observation and 
research maybe integrated or not integrated that is one issue but when you do 
monitoring for example Dr. Iguchi mentioned if we can have a discussion as the 
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future direction of research and if we can have a system in place to do so then it 
is not necessary really that we prefer integration between research and monitoring.  
Of course I know the person sitting next to me is advocating for the integration 
between the two but as far as the cabinet office is concerned it doesn’t really 
matter so long as there is a collaboration to implement the research outcome into 
reality.  So that is our position. 
 
Toshitsugu Fujii 
I am not sure where the goal is but we want to make sure that the volcanic disaster 
prevention council has to be more effective and we want to attract younger talent 
into this area but we want to see the discussion results coming towards the end of 
this year.  Now based upon where we stand as of today, we want to make sure 
the collaboration and communication is happening in order to return research 
outcome into reality.  Now, Mr. Ishihara I think you pointed out so many things 
but once again may I turn to you. 
 
Kazuhiro Ishihara 
Volcano monitoring capabilities and evaluation capabilities has to be reinforced by 
volcanological research and then you will then know what sort of research and 
observation is needed.  So to improve volcano monitoring of the JMA, staffs should 
have the onsite knowledge and academic knowledge put together. 
We have been working with the Volcanological Survey of Indonesia (VSI) since 
1991.  Senior staffs of VSI had succeeded prediction of eruptions at some 
volcanoes based on empirical knowledge in volcanology.  The executives of VSI 
sent young staffs to Japan to learn volcanology watching behavior of actual 
volcanoes and improve their capability in volcano monitoring based on academic 
and practical knowledge.  The young staffs became core members of the Center 
for Volcanology and Geological Hazard Mitigation (reorganized from VSI), and have 
succeeded to minimize damage of volcanic eruptions at Indonesian volcanoes.  So 
science alone doesn’t work.  Science onsite, researching onsite that is what we 
need.  National organization responsible for volcano monitoring should not 
separate research from monitoring, and give the staffs opportunity to do research 





Thank you very much.  Research and monitoring, separation between the two is 
also difficult.  JMA wants to continue current system in place to continue monitoring 
and also wants to receive advice from outside entities.  I think this is the common 
approach by Cabinet Office and JMA but in Italy there used to be separate 
organization and also in New Zealand you used to have separate organization but 
they were put together into one and you have observation and research function 
under the one roof.  So for Japan, we would hope to head towards that direction 
but as was mentioned by minister Furuya we should have cross ministerial 
organizations in place as a kind of a gap but INGV or GNS Science all these existing 
models can teach us a lot.  So in Sakurajima they are self-contained using the 
university institute but if we can have similar organizations throughout Japan well 
one university or universities alone cannot do that.  So we should have a different 
model which is like GNS Science or INGV.  So most of the panel members are 
advocating for the integration of monitoring and research except for the JMA and 
the Cabinet Office people because Cabinet Office and the JMA are saying that it is 
not easy therefore separating these two maybe okay.  Regarding that I just wonder 
if our audience may have some questions or comments.  Maybe short comments 
would be appreciated regarding volcanic monitoring.  If monitoring can be done 
through but flowing manual then that is not good enough so monitoring has to be 
done by engineers and researchers.  Vis-à-vis that opinion currently we are not 
that way but what should be done, what should be the solution if you have any 
opinions from the floor if you do please let us know. 
 
Toshitsugu Fujii 
No opinions, no comments from the audience.  Among the panel members on the 
stage if you have any additional intervention that you want to make please, Mr. 
Nomura and then Ms. Jolly. 
 
Ryoichi Nomura 
Maybe you are simplifying too much about our job.  We are not just watching.  
Among the staff members there are members who are doing research and doing 
some study but population of such members is too small.  That is the issue here.  
The other is that monitoring is important but this is very long and not so paid 
attention to work as opposed to research which I don’t think it is realistic for our 
staff members to continue doing throughout their lifetime.  The meteorological 
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weather forecasting experts they actually look at the phenomena every day so 
they understand.  It is not about writing a lot of papers but they will be discussing 
about many different phenomenon.  We do have the study groups and thorough 
that a lot of skills could be acquired.  That maybe one way to go about how this 
and also the minister of education is focusing on nurturing the next generation of 
talent.  We are hoping that w can get more talent and we may hire them into the 
JMA so the younger generation—the volcano unit in the JMA was very small unit 
but by hiring new talent we may be able to improve the situation.  I think that is 
realistically the goal.  And if you are going to hire people that would be really 
appreciated.  Now Dr.  Jolly please. 
 
Gill Jolly 
I think one extra point that I would like to make and what I find extremely valuable 
is for my staff the experience of dealing with volcanic eruption and the experience 
of the pressures that are people that underwent something like that happened as 
well as being able to pattern recognize and actually observe what is going on I 
think that is second to none.  So one of the things that we do a little bit like the 
USGS Volcanic Disaster Assistance Programs is we support other countries in the 
Pacific specifically Vanuatu and Tonga and Samoa and if there is an eruption there 
happening we often get invited or asked to go up to those islands and support the 
countries in their decision making and I think that is extremely useful particularly 
for the younger volcanologists to get that experience because in New Zealand we 
don’t have too many eruptions, fortunately, but they don’t actually get the hands-
on experience and one thing that kind of occurs to me is having succumbents [ph] 
from one institution to another so that people can get the hands-on experience 
and understand what is actually happening when a volcano erupts and how you 
operationally monitor that and understand the research.  So that might be one 
suggestion for I guess improving the communication and building that succession 
planning I think somebody mentioned bringing up the younger volcanologists and 
giving them experience.  In my career having 8 years at Montserrat in the West 
Indies and understanding how to monitor and observe volcano in real time was 
really second to none and I have actually used that experience in other volcanic 





Okay thank you. 
 
Augusto Neri 
One other point I would like to mention at least based on the Italian experience is 
that we often try to simplify the complexities of the problem.  We simply see the 
monitoring and the research but the monitoring for volcanoes it is something 
extremely complex in the sense that it is multi-disciplinary.  So this is something 
that we should always keep in mind.  I mean differently at least largely differently 
from earthquake monitoring or even meteorological monitoring where you just 
focus on some specific variables.  For volcanological monitoring, you really need 
to carry out a multi-disciplinary approach.  So you need seismic network, you need 
geochemical network, you need geodetic network, electric, magnetic networks and 
so on.  And even if you use all these techniques, even if you have all these data, 
very often it is a challenge to understand what is going on.  Right now a large part 
of the Italian communities focus on the Campi Flegrei caldera because as the Civil 
Protection Department we are very much concerned on the evolution of this system. 
 
We could not give valuable insight and information to the Civil Protection 
Department without putting the best research, the best people, the best 
volcanologists working on that.  There is no way to provide timely and useful 
information just with people that do not understand how the system works.  This 
is just for one volcano.  Of course, things become even worse if you have to 
monitor and surveillance 100 volcanoes.  But this is I think is a very important 
point.  And once you have the monitoring data, this multi-disciplinary data is not 
enough because you need to understand what is going on and you need to provide 
the correct input to the modelers to provide the right scenarios, instead to the 
impact people to assess the impacts and so on.  So I really want to stress the 
complexities of studying volcanoes and of monitoring volcanoes.  So this really to 
me needs to be done preferentially by the same people that carry out research but 
if it is not possible because I understand that every country has its own story.  This 
has to be done as much as possible together.  So you should come up with some 
simple system that favors the collaboration between these different organizations 





Thank you.  I think Dr.  Neri has actually summarized all the discussion that we 
had here.  I don’t think I need to add anything.  So if it is difficult to change the 
status quo in the government, the administration will often say that but if we really 
want to predict an eruption and if we want to provide safety to the citizens research 
and monitoring has to go hand in hand together or else it is not going to be possible.  
It is not just about looking for ground deformation or seismic activities you have 
to involve geology and all other aspects, you have to cover a very wide area.  That 
is quite different from studying earthquakes and tsunami.  Volcanoes are quite 
unique in that sense.  You have to cover a very wide area.  It is multi-disciplinary. 
 
I don’t think we should push the JMA and the government or Cabinet Office too 
much and grill them on this point too much so I think I can move on to the next 
topic which is about hazard or risk assessment and risk management.  So we have 
been talking about cases from overseas where at the core of surveillance or 
monitoring USGS or GNS Science or INGV you basically take the scientific evidence 
and issue alerts but the evacuation order or preparation to evacuate orders and 
the risk management is not your role.  I think that seems to be common among 
the three institutions.  In the case of Italy, risk management as Dr. Mangione said 
DPC will be carrying out the management side and within DPC you have the 
Volcanic Risk Center, already you have the center within DPC.  So the management 
people will also share the data for the assessment whereas the Cabinet Office if it 
is a wide area evacuation, yes you do have a Task Force setup but the JMA for 
smaller eruptions will issue alerts that would lead to evacuation.  So first, Mr. 
Hirose what do you think about this situation?  
 
Masayoshi Hirose 
As I said earlier during the Ise Bay typhoon the basic structure of management 
was established here in Japan and so evacuation management is carried out by 
the municipalities.  That is where we are today.  And for a wide area, brooder area 
disaster we have been discussing what is the best way to go about this.  But if the 
municipalities are at the center they will know who needs support.  I think people 
in the municipalities will know best.  So for flooding and for otter regular disasters 
I believe the municipalities should utilize the current system to deal with the 
situation.  For the national government side I believe it is all about how they can 
support them so that they can operate better.  But if the municipality functions are 
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gone yes we do have organizations to compensate for that.  But then how can we 
support that complementary function is another thing and when it is a much 
broader based evacuation like the Great East Japan earthquake we have learnt 
from that.  We do need some coordination functions on the prefectural level and 
as I said earlier after the disaster we have local Task Forces setup that will be 
covering what actually happens at the site. 
 
Like we introduced we have councils setup, councils who make evacuation plans 
are now organizing joint meetings where all the stakeholders can participate for 
better information exchange and that is something we are recommending.  But 
there is one challenge however as Dr. Iguchi said the roles played by experts and 
roles played by administrative government need to be clearly separated.  When 
there is a broad based disaster, national or prefecture should be able to take 
control.  On the other hand different roles will be played by experts.  So we have 
to have clear rules separating responsibilities.  From that perspective, the council 
members will have the liaison with municipalities.  We’re trying to share as much 
information as possible with the municipalities.  Thank you. 
 
Toshitsugu Fujii 
So, this was Mr. Hirose from the Cabinet Office said that mainly it is the 
municipalities that take actions to smoothly operate evacuation.  It is the same for 
other countries.  In case of New Zealand, Dr. Jolly, you have risk assessment and 




A very good question.  I think in terms of risk assessment we are the ones that 
have the expertise for assessing the risks so we can assess the hazard and then 
we do research on vulnerability and exposure as well.  So we have the ability and 
the tools to be able to actually quantify risks within our institute.  Then that is then 
provided, passed off to the agencies.  In the example of the Department of 
Conservation they have for the management of the national park it is across a 
whole range of hazards not just volcanic but for weather hazards as well they have 
a fairly well defined structure which points they make decisions on access to 
different areas of the national park.  They can’t totally restrict access because the 
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law says that the access to the national parks is free to all the members of New 
Zealand but they do have the ability to close tracks when they do exercise that 
right if they feel that the risk is beyond the level of acceptability.  So they have a 
fairly good structure in which they make that decision in terms of acceptable risks.  
I think an interesting point is actually looking at the costs and benefits of say an 
evacuation.  So for Auckland city for example if we were to start seeing signals of 
an earthquake or signs that a volcano is going to erupt we might only have a few 
hours or days before the eruption occurs but with it being in the center of the city 
having a really good assessment of the cost of an evacuation versus the benefits 
Auckland is not the easiest town to drive around at the best of times so if you 
order an evacuation of a 100,000 people it would likely cause gridlock if there was 
very short time period.  The decision to do that is basically very firmly with the 
Civil Defense in the region of Auckland.  So for New Zealand as in many other 
countries that we heard about it is local, regional and national level depending on 
the level of the incident.  For an eruption in Auckland it would be a regional incident 
so it will be driven, decision making would happen at that level but it would very 
quickly become a national level because Auckland is one of the major cities in New 
Zealand.  So making a decision on the cost of an evacuation and closing down 
some major parts of Auckland versus the benefits in terms of lives saved is very 
much sitting with the agencies with the government not with us.  So we would 
provide the information that would say, “The likelihood of an eruption is occurring 
here and if you have the eruption the risk of life safety and the risk of causing 
major damage would be this” and then they would make the decision based on 
that basement of cost and benefit. 
 
Toshitsugu Fujii 
Thank you.  So this is not an easy issue even for New Zealand.  Risk assessment 
and risk management it is a very difficult consideration for all of us.  In case of 
Italy have DPC and INGV you have good clear responsibilities division.  So Dr.  Neri 




I think that in Italy in principal the situation is very similar to the one that Dr.  Jolly 
just explained us.  At the INGV we are mostly focused on the assessment of the 
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hazards of the different volcanoes.  As I explained in my talk we come up with 
hazard assessment, combine different methodologies as I just mentioned before 
and we try to provide this information to the Civil Protection Department so that 
to some extent combine this information with other information coming from other 
competent centers for instance the University of Naples.  The Planning Center in 
Italy is mostly related and concerned with assessment of vulnerabilities of the 
infrastructure of the territory to volcanic eruptions. 
 
Somehow, we try to combine the hazard assessment with the vulnerability and 
exposure information to come up with first estimates of the impact and so I would 
say the very first estimate of the risk but certainly we are still in the infancy of this 
process.  I personally would like to see more even in my institute more attitude, 
more studies focused on the assessment of volcanic risk.  From purely scientific 
point of view, I am talking about the assessment of the risk of course carried out 
with other institutes, with the department of Civil Protection, with experts in social 
sciences and in engineering, architecture and so on because I think the final goal 
should be the assessment of the risks.  In terms of the management of the risks 
it is a completely different story.  Here the responsibility is fully of the department 
of civil protection for the large scale risk of our country and for the regions and for 
the municipalities for the smaller type of events.  Of course in that case you know 
the level of acceptable risk is defined you know based on the number of criteria 
that at the very end are actually political choices that has to be done by the 
decision makers.  So I would say that there is a clear distinction but we still have 
a lot to do in terms of risk assessment and we are not yet at the point where we 
can really have a good feeling of the numbers that we come up with.  As I 
mentioned in my talk most of the hazards, most of the mappings even of the 
Vesuvius and Campi Flegrei emergency plans are largely based on hazard 
information even though as I mentioned several combinations, several integrations 
with vulnerability data have been done.  So there is still a long way to go but I 
would say that the risk assessment will be really an important field for the future, 
for the future investigations. 
 
Toshitsugu Fujii 
Thank you.  So when we talk about risk assessment it is not easy to do.  You have 
to actually collect information from different sources to carry out the overall 
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assessment.  Italy is doing well but there is much room for improvement and DPC 
which is in charge of risk management will be able to receive better information 
and they would also look at economic possible impacts.  So I would say that that 
is an ideal situation that is now being introduced and considered.  When we talk 
about risk assessment, we have JMA and volunteer experts that are engaged in 
risk evaluation and I am sure that they say that there is no way that we can change 
the situation for now but what can we do to improve them Mr. Nomura? 
 
Ryoichi Nomura 
The alert level we have maybe a bit misleading.  We have response actions that 
are related to the alert level as I said earlier.  The JMA issue alerts but then when 
that table was formulated municipalities as well as those who are in charge of 
disaster mitigation we consulted with them and we came to an agreement.  So it 
is not just the JMA that came up with the table.  We had all the disaster mitigation 
experts their feedback into that table.  For each volcano we have more specific 
rules set, set by not just JMA.  There is a council meeting for each volcano which 
is deeply involved with specific rules as to what one should do at a certain alert 
level because when an alert is issued lot of people don't know exactly what to do 
even though exactly what the alert level is.  That is why we have experts and JMA 
together came up with that table of alert levels.  So I think that what we are doing 
is quite close to the ideal. 
Toshitsugu Fujii 
Thank you very much.  On paper yes that is what it is.  The alert levels come with 
action to be taken not a bad idea.  However the JMA says that it is not the JMA 
alone which is creating it but the general public thinks that if the level is increased 
by the JMA then we need to be more cautious but so long as the level is not 
changed then the public will feel more relaxed about the current situation.  So 
there are Volcanic Disaster Management Council created for each and every active 
volcano and the actual level of alert threshold will be created by that council.  That 
will be ideal but that is not really the case.  JMA creates a draft and then Volcanic 
Disaster Management Council or local municipalities will accept the draft created 
by JMA as is.  Italy and New Zealand say that vis-à-vis volcano communication 
with residents is quite important.  Having residents understand and just giving a 
table or chart to them won't really work.  That I think the JMA might say it is an 
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ideal situation but should make tremendous effort to make sure communication 
on the ground is in place.  Now Mr. Ishihara, could you give us some observation? 
 
Kazuhiro Ishihara 
JMA has issued eruption alerts, but hazard assessment is not yet done in alert 
levels.  JMA have a document about alert levels and there are some hazard maps 
and eruption scenarios. But alert levels are not linked with hazard maps and 
eruption scenarios, as JMA staffs did not related to create most of them.  Without 
background knowledge of eruption scenarios and hazard maps, JMA staffs cannot 
explain them to residents and local governments.   I guess JMA has to do hazard 
assessment, including or being helped by experts.  JMA has to understand first 
deeply hazard assessment and then risk assessment and risk management will 
follow.   Issue of alert levels restrict the activity of people and some of residents 
may lose jobs.  A few years ago, JMA unexpectedly issued the alert level around 
Iwoyama volcano, one of volcanic cones of Kirishima volcanic group, due to 
increase of volcanic micro-earthquakes and said without discussion with experts 
on hazard assessment that the danger zone was approximately 1 kilometer in 
radius. So the visitor’s center and the parking area located 0.9 to 1 kilometer from 
the crater were closed for a half year and a few staffs were dismissed. I guess any 
decision of alert level and danger zone without doing hazard assessment is not 
good.  JMA have to listen to experts of hazard and risk assessment before creating 
any level of alert or evacuation. 
Toshitsugu Fujii 
Alert level maybe advanced but in actual situation that would actually put alert 
level into practice is still missing.  That I think is what we heard.  Now regarding 
hazard and risk assessment and risk management relationship between them 
would you like to make any further intervention? If you do please let me know. 
 
Toshitsugu Fujii 
Are you happy? Are you okay? 
 
Gill Jolly 
I will just make a couple of comments.  About 3-4 years ago, we started to review 
our alert level system.  We had an alert level system which was twofold.  We had 
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one which was for reawakening volcanoes and one which was for frequently active 
volcanoes and that led to a lot of confusion because if a volcano was reawakening 
it will actually be at a different level of hazard to one that was already frequently 
active made and when it switched over it got to a very confusing situation so we 
had some research done by PhD students to understand what we were trying to 
communicate with the alert levels and how we should better do that and we ended 
up with a system which was very simple and based in the hazard alone so actually 
says that low Level 1 this is what the volcano is doing and you might expect to see 
certain levels of hazard and those are now linked to actions and part of the 
reasoning for that is that when we talked to some of the emergency responders 
and this is the situation in New Zealand they were actually wanting to know what 
to do between alert levels so a very good example would be Caldera currently at 
alert Level 0 which is with no activity.  If we started to see earthquakes or ground 
deformation which would mean that we would want to raise the alert level to Level 
1 which is kind of a minor level of unrest because that has such huge complications 
and implications for the economy and for tourism around New Zealand the 
responders wanted to know before we were to do that and what they should do in 
order to mitigate the implications.  So if we were going to do that how would they 
get the communications out there to say, “This is a relatively minor level of unrest 
and therefore don't panic essentially”.  And equally for eruption in Auckland they 
would want to know—that alert level actually went up to Level 1 so they could start 
putting in the contingency planning and start to kind of understand what they 
needed to do.  So what we were finding from the stakeholders the actual alert 
levels weren't linked to the work that they were actually take part in and so we 
decided to kind of break that link between what the volcanos is doing and what 
the action should be.  That was just our experience with that particular incident. 
Toshitsugu Fujii 
Thank you.  The alert level it eventually leads to action.  So in JMA's case this is 
sort of advanced but however you operate that plan is very much of an issue then.  
So it is not an issue relating only to JMA butler also volcanology science as a whole 
will be responsible.  So we may be coming back to the first question the operational, 
operations itself doesn't really work in other words scientist’s knowledge has to be 
put together and to create an improved plans and alert level issuance and so on 
and so forth.  Now we do have experts participating in Volcanic Disaster 
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Management Council so this can be one solution but this may not solve all the 
problems.  So in the risk analysis and risk management, the alert level is one of 
the topics in this.  I think in the audience there are many local representatives.  
Are there any opinions or request regarding alert level from local municipalities? 
And if you do this is a very good opportunity to raise your voice.  Now the JMA we 
raised the level from 2 to 3 then within that 1 or 2 kilometer radius the area would 
be closed.  So that would be the other municipality’s process and that is already 







Well in the lecture we have heard about crisis management.  So, Dr. Mangione.  
So risk assessment and risk management how should it be when it comes to the 
volcanic eruption like can we have some comments from you once again? 
 
Domenico Mangione 
First of all I wanted to say something about the alert levels.  In Italy yes we declare 
the alert level but the alert level are as I said for the natural evolution of the 
volcano to a national scenario.  If has happened for example on persistent active 
volcanoes that we were on the green level and in the green level we always stress 
that something or the other could occur anyway.  Green level doesn't mean that 
the volcano is good.  It is always a volcano and the volcano does its job.  This 
message was it was very difficult to transmit this message to the regional, to the 
local and impossible to the tourists because the tourists are not aware and the 
guides won't listen about this unpredictable phenomenon.  This is one thing.  The 
other thing is that in case of sudden event even though we have for example a 
major explosion on Stromboli this doesn't mean that at the national level we 
change the alert.  We remain in green while the regional Civil Protection raises its 
operative phase and gives immediate guidelines to the municipality.  So these 
things are not linked.  At the national level we might be in a green status but still 
on the regional especially for Etna and Stromboli could be at a higher level of 
operation depending on the activity of the volcano.  For example recently when we 
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had the last crisis of Mt Etna we were in a yellow meaning the volcano is in 
disequilibrium in which we had several lava fountains but from our national point 
of view the impact was not so big enough to manage at the national level.  The 
regional level could face the situation and they were ordering to stop the 
excursions to the craters at a certain height to be safe from the fall outs and that 
said regarding risk management well in Italy the first responsible for the 
evacuation to respond in case of an emergency is the Mayor is the first one and 
starting from that then you have all the descending operational chain.  So it is very 
important that every municipality has its own contingency plan related to each 
hazard to which it is exposed.  I take the example always of Stromboli not because 
I like it so much but because it is affected by so many hazards.  For example 
Stromboli has a very general municipality level emergency plan.  We are struggling 
with this municipality in order to have one municipal level for volcanic activity and 
one for example for tsunami impact.  So it is true that risk management is a 
responsibility of a national level but we have to stress the fact that also at local 
level, regional level we have to have the same point of view in order to achieve 
the same goal to save the people.  That is the great thing that we have to do and 
we have to do always better because if we struggle to arrive on the local. 
Toshitsugu Fujii 
You were listening to Dr. Mangione.  I believe you have mentioned something very 
important.  So basically people around the mountains, people who are observing 
and studying the mountains they should be operating the alert level.  That is better 
rather than having somebody one thousand kilometers away deciding the alert 
levels.  So the alert level results are not really bad but how is that operated? I 
believe that is something that the JMA needs to consider and yes I was hoping to 
get more feedback and input but time is running out.  In the first half of our 
discussion we talked about monitoring and research which has to go hand in hand 
together and also research is not just about geophysical monitoring and study but 
actually it has to cover wider areas otherwise we will not be able to understand 
the volcano or make judgments about a volcano so having an organization that 
does both maybe better.  Italy, New Zealand, USGS actually does that but in case 
of Japan we don't have one organization doing both but maybe we can go in phases 
towards that and I believe the cabinet office is planning to go in that direction.  
When we really reach integration I hope that we can accelerate our study on that.  
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In the past we thought that this was the best organization to deal with that but 
once we do have a better organization maybe the volcano alert level management 
will become much more efficient and better.  The lectures actually covered much 
wider areas about volcano research and management and the importance of that.  
Here in this discussion we focused on two points only and with this I would like to 
end our panel discussion.  I don't think we can come to any sort of conclusion but 
the JMA which is carrying out the monitoring and also the core of disaster 
management, the Cabinet Office people are here with us so I do hope that you can 
take back what you have heard here today and better the structure here in Japan.  
If there are any burning comments or questions I would like to take that up at the 
very final point.  If not, Dr.  Mangione. 
 
Domenico Mangione 
Just one last thing I wanted to remark.  It is also very important that decision 
makers address the research and this means that I take the example of the strong 
cooperation we have at the INGV.  In 2007, sorry in 2008 we started some 
research projects on Stromboli and based on some needs that we proposed to the 
INGV now after 10 years we see the result that is an early warning system.  So 
basically it is very important also that the decision makers express their needs, 
the user requirements to the scientific community and this gives more input to 
research and becomes applied research for civil protection purposes.  That was my 
comment. 
Toshitsugu Fujii 
Thank you very much.  The decision makers making requests, demands to the 
scientists and telling them what is needed and so having discussion with the 
scientific community rather than asking the scientific community to come up with 
what the decision makers need.  I believe the last comment from Dr.  Mangione 
really wraps up this panel discussion and I think it is now time to end.  I would like 









I would like to thank you all for participating in this discussion for a long time.  On 
behalf of the organizers I would like to call upon the Executive Vice President of 
NIED Mr.  Dobashi to say the closing remarks. 
 
Hisashi Dobashi 
Thank you.  I am the Executive Vice President of NIED and my name is Dobashi.  
I would also like to extend my thanks for your participation.  According to the 
secretariat close to 140 people participated in this workshop.  I believe this has 
been a successful workshop thanks to you.  As you know this October Kirishima, 
Shinmoedake erupted.  In the future there is a possibility that Mt Fuji will also 
erupt.  As we discussed in this workshop there will be substantial impact on the 
metropolitan areas in case of Mt Fuji eruption.  How are we going to go about 
volcanic observations and evacuation planning? We have shared lot of our views 
and we have had a very effective and meaningful discussion today.  We had 
experts from Italy and New Zealand and we also had US cases that were referred 
to.  We had a diverse opinion exchanged.  Technology to predict volcanic eruption 
and information that is derived from that should be shared with municipalities so 
that information can be utilized effectively and this is in fact what we all wish for.  
All the speakers who made presentation today I would like to extend my gratitude 
to all of them for coming to this workshop all the way from their respective 
countries.  They made great presentation.  Representing the organizers this is a 
great honor to have been able to organize this workshop.  So I would like to take 
this moment to express once again my appreciation.  Thank you so much. 
MC 
Ladies and gentlemen this concludes our workshop.  There are two housekeeping 
announcement from secretariat.  The translation receivers that you have used 
please make sure to place the receivers on your desks on the table before you go.  
At 5 o'clock all the speakers will be there at the reception and you are all invited.  
Again this reception will start on the 15 floor at 5pm.  If your schedule allows 
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UHFRJQL]HG
E\D3ULPH0LQLVWHU'HFUHHZKLFKDUHUHVSRQVLEOH IRU WKHPRQLWRULQJDQGVXUYHLOODQFHRI WKH ,WDOLDQ
YROFDQLFDUHDV$PRQJWKHVH,1*91DWLRQDO,QVWLWXWHRI*HRSK\VLFVDQG9ROFDQRORJ\KDVDUHOHYDQW
UROHVLQFHLWbVWKHRQO\RQHZKLFKLVFOHDUO\LGHQWLILHGE\DQDWLRQDO/DZDQGLVUHVSRQVLEOHIRUWKH










ฑ੔  ೧̗݆  ೖͶௗ໼ʀز෠ݟڧ͹ޜብࢃͶ͕͏ͱ൅ਫ਼ͪ͢฀ՒͺɼՒ޳बวͲ  ໌͹ࢰंʀ
ߨ๏෈໎ं͗ड़Ζ͵ʹਛ୉͵අ֒Ν΍ͪΔͪ͢ɽ͞͹฀Ւࡄ֒ͶΓΕɼՒࢃ฀Ւ͖Δ͹న઀͵ඈೋ๏
ࡨ͵ʹɼՒࢃ๹ࡄଲࡨͶؖͤΖ༹ʓ͵՟ୌ͗ݡड़͠Ηͪɽ














OHVVRQV OHDUQHG IURP WKH GLVDVWHU RI0RXQW2QWDNH8QGHU WKH DPHQGHG$FWPHDVXUHV IRU YROFDQLF
GLVDVWHU SUHYHQWLRQ KDYH EHHQ SXVKHG IRUZDUG LQ HDFK UHJLRQ 7KH FRPPLWWHH FRQVLVWV RI H[SHUWV
UHVHDUFKLQVWLWXWHVDQGJRYHUQPHQWDJHQFLHVVXFKDV&DELQHW2IILFHDQG-DSDQ0HWHRURORJLFDO$JHQF\
LV FRQVLGHULQJ FROODERUDWLRQ EHWZHHQ UHODWHG RUJDQL]DWLRQV DQG DQ LQWHJUDWHG YROFDQLF GLVDVWHU
PDQDJHPHQW V\VWHP IRU SODQQLQJ PHDVXUHV DJDLQVW YROFDQLF GLVDVWHU DQG LPSURYLQJ PRQLWRULQJ
REVHUYDWLRQVXUYH\DQGUHVHDUFKRQYROFDQRVZKLOHUHIHUULQJWRH[DPSOHVRIIRUHLJQFRXQWULHV 
7KLVSUHVHQWDWLRQZLOOLQWURGXFHWKHFXUUHQWVLWXDWLRQRIYROFDQLFGLVDVWHUPDQDJHPHQWLQ-DSDQ
DQGHIIRUWVWRSURPRWHLW
205
Ւࢃࡄ֒ܲݰ͹ͪΌ͹๏ࡨͶؖͤΖࠅࡏϭʖέεϥρϕ
ʰ Ւࢃ؄ࢻͳ๹ࡄ ʱๅࠄॽ
೧ ݆൅ߨ
ฦॄʀ൅ߨ
ࢃཨݟ෍࢞ࢃՌָݜڂॶ
ˡ ࢃཨݟ෍࢞٤ీࢤ৏٤ీ࣊ݍ؛ඎ
ు࿫ʁ
ࠅཱིݜڂ֋൅๑ਕ ๹ࡄՌָٗढ़ݜڂॶ
ˡ Ἔ৕ݟ͚ͯͻࢤళԨୈ
ు࿫
ʤһࡰ הࣞճऀ ϓζΩϭࢶ൤ʥ




